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limitations in 
their ability to 
model freeform 
surfaces, p. 59. 


A Giant Leap 
for Particle Animation 
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MCDONNELL DOUGLAS DID. The faint outline of a new space station drifting across the night sky. Finding 
it took a remarkable group of engineers. DA And an equally remarkable computer. The Apple’ Macintosh? Why did they choose Macintosh? 


Maybe they wanted computers with the power to work quickly, efficiently and, above all, intuitively. f Perhaps it was because our systems 


run critical engineering applications, like Alias Sketch!, Microstation and Presenter Pro. flor because ours are the only computers able to read 


For the name of your nearest authorized Apple reseller, call 800-538-9696, ext. 200. *Just add Macintosh PC Exchange” software. © 1993 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, Macintosh and “The power to be your best” are registered trademarks and Macintosh PC Exchange is a trademark of Apple 


ED 


SEE IT? 


from and write to Macintosh, DOS, OS/2 and Windows floppy disks, offering compatibility with most existing systems° y It could have been 


our built-in networking and file sharing, which let everyone tap into the same information, turning the idea of concurrent engineering into 
ay 
fy maybe, just maybe, McDonnell Douglas chose Macintosh for the same reasons everyone else does. For the power cfm, 


to explore new ideas. The power to chase dreams. The power to be your best? MACINTOSH FOR ENGINEERS. @. 


Computer, Inc. Alias Sketch! is a trademark of Alias Research Incorporated. Microstation is a trademark of Intergraph Corporation. OS/2 is a registered trademark of International Business Machines Corporation. Presenter Pro is a trademark of VIDI. 
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See ULTIMEDIA TOOLS SERIES (UTS) MAKES MULTIMEDIA WORK FOR YOU 


Qe oe 


Gilbert and Sullivan, 


Fred and Ginger, UTS and You. 


Sight..sound...action...interaction! 
With the help of IBM’s Ultimedia 
Tools Series (UTS), your creativity 
can rival the greatest partnerships 
of stage or screen — whatever 
role multimedia plays for you. 

For developers, UTS provides 
a wide range of over 55 software 
tools and associated hardware 
that work in harmony — making it 
easy and more affordable to create 
applications. 

For authors of multimedia 
productions, UTS eliminates cum- 
bersome moves. Now you can make 


your ideas dance in OS/2, DOS or 


Windows using audio and video 


©1993 IBM Corp. All Rights Reserved 


effects so seamless, so subtle, that 
the silver screen’s finest choreog- 
raphers would love to steal from 
your score. 

You can audition all of the UTS 
software products with the UTS 
SAMPLER CD. For just $9%3 you 
get demonstrations and tutorials 
showing how the UTS environment 
lets your creativity perform to the 
tune of its choice. To order, call 


1-800-228-ULTI, (8584) ext. 551. 
OR SEND IN THIS COUPON & 


CIRCLE 1 ON INFORMATION CARD 


FOR THE ENTIRE SCORE ON UTS, 


MAIL THIS COUPON TODAY! 
LJ YES! Please send me the UTS SAMPLER CD 


Send your check or credit card details to: 


MediaSourcery, 
1055 Joaquin Road, Mountain View CA 94043. 


L) Enclosed is my check 


L) Visa (|) Mastercard (J) American Express 
Card Number Exp. Date = 
Signature 
UTS SAMPLER CD $9.95 
Local Sales Tax: 
(If tax-exempt, please supply your I.D. no.) 
Shipping $1.50 
Total: 
Name 
Title 
Company 


DRT ACTPOR cet tInas Tode e Se 8s eue eane eeMe 
City State Zip 
Telephone____ / 


Faster service call 1-900-228-UITI (8584) ex. 554 


COMPUTER 


25 Product Spotlight 
3 TechTalk 
Ml Advice for setting up — 
your first modeling 
_ and animation system 
. Portfolio: 
9 Applications 
WA trip through a 
virtual world — 
@ Animating artificial life 


@ Linking CAD with 
facilities management 


Product Guide 


M@ What to look for in 
LCD projection panels 


Review 

W@ HSC Software’s Kai's 
Power Tools 

@ Equilibrium’s 
DeBabelizer 

M@ Pixar's Typestry 1.1 


Events 
Products 
Resources 


The “Seltzer Giant” was created by 
Braid’s (Colorado Springs, CO) Dar- 
rel Anderson using Swivel Pro on a 
Mac II. Anderson then imported the 
image into 3D Studio running on a 
486, where he applied a series of 
particle system effects from software 
by The Yost Group. He then finished 
the image in 3D Studio. For more on 
particle systems, see page 40. 
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FEATURES & COLUMNS 


Powerful Particles 
Today, 3D particle systems 
are moving into the foreground in 
off-the-shelf software, and an in- 
creasing number of animators are 
using the technique to create specta- 
cular effects in a variety of projects. 
By Barbara Robertson 


VW Seeing Order in Chaos 


While sometimes created 
for artistic expression, computer- Page 40 
generated images based on the sci- 
entific theory of chaos are also being 
used to chart the dynamics of 
i physical processes, such as 
the turbulent flow of fluid, 
') and to depict such theoreti- 
= cal phenomena as the rise 
and fall of the stock market. 
» By Diana Phillips Mahoney 


Freeform Surfaces 

The ability to model freeform 
surfaces—those that can’t be Page 51 
described by planes, cylinders, and 
conic sections—is essential in the 
design of products conforming to the 
rules of fluid dynamics as well as 
artistically styled products. Problem 
is, today’s CAD/CAM programs still 
present some important limitations in 
their ability to model such surfaces. 
By L. Stephen Wolfe 


Hell-Bent on Adventure 

Players of the new game “Hell 
Cab: A Time Machine With a Check- 
ered Past” are in for one hell of a ride. Page 99 
The CD-ROM-based, time-travel 
adventure game combines interactivity 
with a quality of graphics that is both 
highly realistic and stimulating. 
By Gaye L. Graves 


Students Who Mean 


Business 
Oregon’s South Eugene High School 
boasts students who have been work- 
ing on Mac-based projects and enjoy- 
ing a learning experience far 
surpassing what’s found in conven- 
tional classrooms. 
By BJ. Novitski 
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MultiSync 3PG NEC 


i i -bit MacFG™ color card. 
Actual screen image. Prepared from scanned images using a Mac Ilci, Adobe PhotoShop™ and NEC’s 24-bi 


NEC GSA#GSOOK91AGS5241 


Morpho Ii motorcycle courtesy of Yamaha Motor Company, Ltd MultiSync is a registered trademark and FastFacts, FG. FGe and Image are trademarks of NEC Technologies, Inc. All other trademarks are the property of the respective owners © 1993 NEC Technologies, Inc 


@resent your 
next big idea 
ona big idea. 


The 27" MultiSync 3PG Data Monitor. 


When NEC first developed the 
MultiSync® monitor, we always knew 
it would be big. Just look at the new 
MultiSync 3PG. Its huge display 
measures precisely 27” Its presen- 
tation possibilities, however, are 
immeasurable. 

Think of your image. 

It's remarkably sharp, from edge- 
to-edge. In fact, the 3PG uses the 
same multiple frequency technology 
as MultiSync computer monitors 
to automatically adjust to display 
sources with a horizontal frequency 
of between 15.5 and 38 kHz. The 
3PG can support video resolutions 
of up to 600 lines and RGB data 
resolutions of 640 X 480. And it’s 
equipped with a 15-pin VGA connec- 
tor with loop-out, 9-pin analog/TTL 
RGB input and BNC connectors with 
loop-out, plus two S-video and 
two composite video inputs, giving 
you the most versatile input source 


selection of any monitor in its class. 


Pick a source, any source. 

The 3PG is compatible with 
PC-compatible computers and Apple 
Macintosh® systems. And can easily 
switch from data to video sources 
such as VCR, VTR Laserdisc or live 
camera. Best of all, you can control 
every monitor function with our 
backlit handheld, wireless remote. 
For more information call 1-8Q00-NEC- 
INFO. For information via fax, call 
NEC FastFacts™ at 1-800-366-0476, 
request document 37401. Because 


one big idea deserves another. 


t 


No one presents as 
many graphics options 
as NEC's MultiSync 
monitor family: the FGe™ 
series for business, the 
FG™ series for graphics- 
intensive applications, 
and the MultiSync 
Projection System for 
images up to 25 feet. 
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FRONT END 


A Celebration for Animation 


imagine by now you're fairly well-burned out on Jurassic Park. Even if you 

haven’t actually seen the movie, you couldn’t possibly have avoided the 
stream of television promos or the avalanche of press coverage provided by 
almost every conceivable kind of newspaper and magazine. Perhaps you’ve 
already treated yourself to a “Dino-Meal” at McDonalds, or maybe you’ve 
even bought your kid a Jurassic Park lunch box and souvenir catalog. 

The good news is you won’t see any of that stuff in this magazine. The 
bad news is we'll hit you with it in a month or two when you least expect it. 

As it turns out, Steven Spielberg and company were very secretive 
about the role computer graphics played in the making of Jurassic Park. 
Almost no examples of computer-generated images were available prior to 
the release of the movie, and only the sketchiest of details about the 
computer’s role in the making of the dinosaurs were discussed. If and when 
we can get the full story, however, you can be sure we’ll be passing it on 
to you. 

In the meantime, there’s no denying what this movie represents in 
terms of being an important milestone for computer graphics in Hollywood. 
As important as Terminator 2 was in proving that a computer-generated 
character could play a significant role in a feature film, Jurassic Park is even 
more important in that it shows that computer-generated characters don’t 
have to look computer-generated. As a result, the window of opportunity is 
wider than ever for computer graphics in Hollywood. 

Interestingly, this happy circumstance is consistent with the state of 
computer animation in general. This is a sweet time for computer animation. 
Not only is it being used more often in films, but it’s used routinely now in 
television for the production of commercials, show promos, network 
identification spots, info graphics, and special effects. New opportunities for 
computer animation are being provided by the burgeoning market for CD- 
ROM games and theme-park simulation rides. And in the corporate and 
engineering worlds, computer animation continues to gain ground as a tool 
for producing presentations, product demonstrations, visualizations, and 
simulated walk-throughs. 

As part of this trend, animation technology itself is becoming 
increasingly more capable, even as it gets more affordable. With hardware 
platforms plunging in price and software vendors scrambling to outdo one 
another in their ability to add more and more functionality to their packages 
at lower and lower prices, sophisticated technology is reaching the hands of 
a rapidly expanding circle of people. 

Clearly, computer animation is coming into its own as a medium. And 
if you allow yourself the indulgence of looking at the hype surrounding 
Jurassic Park from a very narrow perspective, you can read it as a celebration 
of that fact. 


Saher 


Stephen M. Porter 
Editor 


1 GB CAPACITY. 35 MS SEEK. 


ic a nptartanthin amon tem ath arate eso tii ete hoster penne tha eon haterpeerntansae nt fonntueinemannn enh ahs ae rae me 


With a 1.25 MB per second transfer rate and a 35 ms average seek time, the 1 GB CY-2000 tae Pa 
optical disk drive saves and restores files at hard disk speed. All on a removable media that PI Sl With: 
protects your data from unpredictable head crashes. Once you lose your hard disk files, 
they're gone forever. But data stored on optical disks remains secure - and quickly accessible. Alpha Micro 
The CY-2000 is perfect for data-intensive applications like desktop publishing, multi- 
media, digital video, CAD/CAM, medical imaging and more. It’s also ideal for private data- 
bases and security-sensitive files because the disks can be removed and stored to prevent 
unauthorized access. 
What's more, it’s fully compatible with your personal computer, mini-computer, work- PC 386/ix 
Station or server. PCMS-DOS - 
With the CY-2000, each disk stores 1 GB, making it twice the capacity of competitive PC Xenix/Unix 
optical disk drives. The media are erasable, rewrit- | ae : 
able, and extremely durable. One platter can last Sic 
over 40 years. And because the disks are small Graphics 


and lightweight, you'll enjoy reduced storage and | ah 


shipping costs. . 
The CY-2000 is part of our family of data stor- baba 
age products that includes QIC tape streamers, and more 
magneto-optical disk drives, and 8mm tape drives 
and tape libraries. 
If you want gigabyte capacity. CONTEMPORARY 


fast file access, and the security of CYB 
a removable media, the CY-2000 

is a perfect fit. Call today for more 

information at (804) 873-9000. 


Scandinavia Tel: +47 2 79 58 80 FAX: +47 2 78 36 01 France Tel: +33 88 67 12 45 FAX: +33 88 66 79 19 
Japan Tel: +81 3 3639 5841 FAX: +91 3 3639 5865 ULK. Tel: +44 7373 73544 FAX: +44 7373 62813 
New Zealand Tel: +64 9 479 1100 FAX: +64 9 479 8009 R.O.C. Tel: +886 2 5068702 FAX: +886 2 5014198 
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| 7 : | DEC 3000- PUT IBM; HP"AND 
: : 3 ; |! IN THEIR PLACE. 
3 3 : 3 ¥ Res for under $5,000. The Mstiet 300, 
: : 3 : : the world’s fastest for under $10,000. And 
: : | | | the Model 500X—the world’s fastest, period. 
: 3 : : : oa Alpha AXP workstations. Their breakthrough 
3 : 3 : 3 : © 5 ) technology is so powerful they can 
truly increase your productivity and provide 
. 3 3 ae ‘se 3 solutions you never before thought possible. 
580 : .. Andallare available now. 
: 3 3 “10 find out more about Alpha AXP workstations, 
3 3 | our comprehensive trade-in and ‘A Slack 


* 


te 


aay 77™. Or, for gee Ptetniation 
via Digital’ S Alpha AXP Fast FAX, call 


A 800: 842- 7027 inthe U.S. and Canada. Or 
“contact your local Digital Representative. 


ee 


i ek ee 


ee 


** 2 2 @ @ *# @& © *e *@ ee *e eee Ree eee eee CO BG 


SSIES ITI 


ee 


a 


reported UNIX be 


Renderman’s Limitations 


am a graphic artist who has used 

3D modeling and rendering tools, 

largely on the Mac, for more than 
four years, [and I have been using 
MacRenderman] since it was re- 
leased. I would like to expand on 
some important practical points 
that were omitted from your April 
article, “Striving for Realism with 
Renderman.” 

Renderman allows programmers 
to write a “shader” that describes 
the surface characteristics of a ren- 
dered object. The shader language 
was originally conceived ... to allow 
users to use plain-English com- 


© 1993, Eastman Kodak Company 


mands to describe complex surface 
characteristics in a rendered object. 
[In my opinion,] in practice it has 
failed dismally. The shader language 
requires a tremendous amount of 
time and effort to master, along with 
a strong knowledge of low-level pro- 
gramming and mathematics and a 
fair smattering of undocumented 
knowledge of Renderman. 

Another problem with [Render- 
man| shaders is that they cannot be 
combined on the same object. To 
combine two or more surface char- 
acteristics, [a user must write] a cus- 
tom shader combining those charac- 


teristics. Without quality shaders, 
Renderman is crippled as a practical 
tool. And I believe it is this lack of 
powerful shaders that has been a 
limitation to Renderman’s wider 
adoption. 

Even now, with Valis providing a 
ereatly enhanced range of shaders, 
many techniques taken for granted 
on other commercial rendering soft- 
ware cannot be achieved using most 
Renderman-compatible modeling 
and scene-description programs, in- 
cluding those described in your arti- 
cle. For example, practically all oth- 
er professional rendering programs 


let artists apply their own surface 
texture maps and combine them 
with other maps describing the 
bumpiness, transparency, and some- 
times, specularity of the surface. 
Renderman shaders for those effects 
are generally available, but [you 
can’t] combine them. And as an 
artist, | almost always want to com- 
bine custom texture maps with cus- 
tom bump/displacement maps and 
sometimes combine these with cus- 
tom transparency maps. 

The closest [you can get] to this 
functionality in a generally available 
shader is from Valis. “Maplumi- 
nancebump” provides a way of al- 
most combining the bump- and tex- 
ture-mapped effect ... as long as the 
bump map is exactly the same as the 
luminance values of the texture map. 
But to achieve a combination of the 
mapping types available in other 
programs, [you must] write custom 
shaders for that combination. 

To my knowledge, the only pro- 
eram offering shaders that do any- 
thing [close to] this is RendX, which 
allows StrataVision 3D to write RIB 
files (unlike Valis’ shaders, 
RendX shaders don’t work in other 


Renderman-compatible scene-de- 
scription programs). 

Pixar has recognized part of the 
shader problem ... and is adding a 
new type of “shader” called “Look,” 
which has a PICT preview of the 
texture built in. Pixar also offers an 
associated program called Glimpse, 
which allows users to change select- 
ed parameters of a Look. Pixar re- 
leased some of these new Looks but 
has yet to release the Look specifica- 
tion to developers (or to market 
Glimpse), so currently the only pro- 
eram that can use the new Look tex- 
tures is Pixar’s Typestry. 

Incidentally, despite the problems 
I still use Renderman for much of 
my work. It’s faster than raytracing 
and generally better than the other 
good-quality alternative, Phong 
shading, which is used in some form 
by most other renderers. 


Donald Grahame 
San Francisco 


Corrections 

e Due to a miscommunication with 
Industrial Light & Magic, the article 
“The Magic of Metaballs” (May is- 
sue) incorrectly speculated that the 


dinosaurs in the movie Jurassic Park 
were created using metaballs tech- 
nology. According to ILM, the pro- 
duction house that created the di- 
nosaurs, metaballs technology was 
not used. While ILM could not elab- 
orate on how the dinosaurs were 
created, a spokesperson did say that 
SoftImage software was used for ani- 
mation, Alias software was used for 
3D modeling, and Parallax software 
was used for painting effects. 

e The credits for the April cover im- 
age featuring “Alex the Robot” failed 
to mention that film recording was 
done courtesy of GW Hannaway & 
Assoc. (Boulder, CO). 


We welcome your suggestions, com- , 
ments, and questions. Please address 


letters to: 


Editor | 
Computer Graphics World 


One Technology Park Drive 
Westford, MA 01886 

FAX: 508-692-7806 

MCI Mail: CGW 


CGW reserves the right to edit 
letters for length and style. 


Scanners. CD drives. Imaging software. 


They're all great tools to help you 
capture a color image. Now there's 


an affordable way to turn those images 
into prints. 
The KODAK 450GL Digital Color 
Printer. Print 4’x 5%” continuous-tone 
images in less than a minute. 
With specific models for 
Pnaatrs,, Your MACINTOSH Computer 
COMPATIBLE Or WINDOWS Software. 
Capture one for your desktop, and 
turn loose the imaging = 
potential of your 
computer. 
Call 1-800- 
344-0006 for 
a sample print 
and dealer 
information. 
Because 
nobody 
knows color 


like Kodak. 
Kodak and the Photo CD 
symbol are trademarks. The 
Photo CD symbol is for use by 
Kodak and its licensees only 


and me tbe duced Pir ° 
sialon dectniacioertanin Digital Color Printer 


without permission from Kodak. 


SETS 
THEM 
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“MicroStation has worked 
beyond OUL hopes.” “We're utilizing today’s high- 


tech CAD/CAM products to 
rejuvenate a truly elegant, 
almost lost art form. 
MicroStation is at the very 
core of this effort. It helps us 
understand how the Gothic 
construction of our cathedral 
was done and how to do it 
in the future.” 


“We feel that MicroStation is 
the most sophisticated, 
versatile CAD product to work 
with, and that it provides the 
best direct link with our 
machining process.” 


“MicroStation has taken away 
all the arduous work, the 
repetition — it lets us 
concentrate on the 
beautiful work.” 


“With MicroStation, 

I gain more out of the man, 
I gain more out of the 
machine, the company gains 
all around. End of story.” 


David Teitelbaum, General Partner 
Cathedral Stoneworks 
The Cathedral of 
St. John the Divine 
New York City 


Ee MicroStation” pe 7) 
12 
| 


asa! 


a yicrostation 


JZ MicroStation 


INTERGRAPH The CAD Standard of Excellence 


For information on MicroStation, contact your authorized MicroStation dealer or call 800-345-4856 in the U.S.; outside the U.S., contact an Intergraph sales office. 
Intergraph® is a registered trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. The statements contained herein do not constitute an endorsement by Cathedral Stoneworks of all 
Intergraph products and services, or of a particular Intergraph product or service, except as described herein. Copyright 1992 Intergraph Corporation, Huntsville, AL 35894-0001. DDADO80A0 
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News in Brief 


AT&T GSL Products Find New Home 


RIO, RIO Animator, and Panorama—the three products whose future remained unclear 
when Indianapolis-based AT&T Graphics Software Labs closed its doors this spring— 
have found a home. The Systems Development Organization within AT&T’s Informa- 
tion Management Services division in Maitland, Florida, has picked up GSL’s product 
line and is now selling and supporting the three programs. 

SDO has more than 400 employees, located in seven states, who develop all forms of 
software, from PC-based to client-server to large mainframe platforms. Reportedly, 
SDO has been developing this software for AT&T’s internal organization for years and 
has recently furthered its success by branching into the external marketplace. Accord- 
ing to district manager Dale Riebold, “With the imaging and multimedia work SDO has 
been doing at its Florida location, AT&T GSL’s products and markets are a perfect fit 
with SDO’s future direction.” 

As for future product announcements, product manager Cherie Carter says that SDO 
plans to continue development efforts and to announce enhanced versions of RIO, RIO 
Animator, and Panorama as well as entirely new products. And there may even be a 
revival of the StudioMaster desktop video-editing program down the line: “Studio- 
Master has been discontinued for now,” says Carter, “but we’ve decided we want to 
take a closer look at it to get a better understanding about why it was discontinued in 
the first place and to see if it can be marketable.” 


IMA Establishes Forums on Emerging and Converging Technologies 


The Interactive Multimedia Association (Annapolis, MD) has announced it has formed 
the Media Convergence Forums, a series of summit-style forums that will unite leaders 
in the publishing, broadcast, consumer electronics, telecommunications, and enter- 
tainment industries to address multimedia-related issues. 

The first in the series is the Book Publishers’ forum, which will address business and 
economic models for publishers to follow in the creation and distribution of interactive 
multimedia titles. According to IMA executive director Philip Dodds, the IMA plans to 
assume an even greater role for other industries that are starting to use multimedia 
technologies. “Interactive multimedia applications are no longer limited to one indus- 
try or market,” says Dodds. “It is imperative that leaders from all related industries 
gather to work out the agreements that will shape these new opportunities from a busi- 
ness perspective.” 


Kaleida Announces Manufacturers’ Alliance, Names Charter Members 


Kaleida Labs Inc. (Mountain View, CA) has formed a hardware manufacturers’ alliance 
designed to support ScriptX, Kaleida’s open-technology standard for cross-platform 
multimedia development and playback. Charter Members of the Alliance are Apple 
Computer, IBM, Hitachi Ltd., Toshiba, Mitsubishi Electric, and Creative Technology 
Ltd. 

The Kaleida Alliance is an on-going, open organization for manufacturers who agree 
to support, promote, and license ScriptX. Eventually, all OEM licensees of ScriptX will 
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participate. Although specific terms of the agreement re- 
main confidential, Kaleida did say that Charter Mem- 
bers, by virtue of their early commitment, have the op- 
portunity to work more closely with Kaleida to develop 
products and services using ScriptX technology. While 
alliance membership does not include equity participa- 
tion, Charter Members receive priority access to Kalei- 
da’s technology and support services for three years. 
Kaleida had not announced a release date for ScriptX at 
press time. 


New Chip Announcements 


Pixel Semiconductor (Plano, TX) has introduced the CL- 
PX0072 Video Window Generator II, a Microsoft Video 
for Windows-compatible chip featuring HiQ8 propri- 
etary color enhancement technology. Motorola’s RISC 
Microprocessor Division (Austin, TX) is shipping sam- 
ples of its MPC601 PowerPC microprocessor. Based on 
the PowerPC RISC architecture, the MPC601 comes in 
50- and 66MHz versions. The 66MHz version reportedly 
delivers performance greater than 60 SPECint92 and 80 
SPECfp92. High-volume production is scheduled for Q3. 
And in a move it says has “ended the Intel monopoly of 
’486-based devices” for PC compatibles, Advanced 
Micro Devices (Sunnyvale, CA) is shipping 33MHz, 
40MHz, and clock-doubled 50MHz 486DX versions of its 
Am486 microprocessor family. 


Joint Developments 


Commodore (West Chester, PA) has announced that its 
Amiga 4000 system will now be marketed with NewTek’s 
(Topeka, KS) new Video Toaster 4000, which includes a 
real-time effects engine, two 16.8-million-color, broad- 
cast-quality frame buffers, an advanced character gen- 
erator, a four-input switcher, a broadcast-quality paint 
program, color effects, a 3D modeling and animation pro- 
gram, and a luminence keyer. Silicon Graphics (Moun- 
tain View, CA) has announced that the speech-recogni- 
tion technology developed by Scott Instruments Corp. 
(Denton, TX) will be integrated into SGI workstations. 
Creative Labs (Milpitas, CA) has licensed Voice Process- 
ing Corp.’s (Cambridge, MA) VProCommand technology 
to provide the speech recognition engine for its Voice- 
Assist speech recognition system. 

Swanson Analysis Systems (Houston, PA) and Para- 
metric Technology Corp. (Waltham, MA) have integrat- 
ed Swanson’s Ansys and PTC’s Pro/Engineer software to 
create a new technology—feature-based parametric 
optimization—which will reportedly enable designers to 
generate a detailed analysis of a conceptual design in a 
fraction of the time required with traditional methods. 
A new program based on the technology, Ansys/ProFEA, 
is available from Swanson at an introductory price of 
$5500 (until October 15). 
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m@ ALSO OF NOTE 


e Creative Technology Ltd. 
(Singapore) announced 
that it intends to acquire 
ShareVision Technology (San 
Jose, CA), developers of a 
video conferencing prod- 
uct that allows Mac users 
to communicate using 
video, voice, graphics, and 
data anywhere in the 
world over a single stan- 
dard phone line. 


e Nth Portable Graphics has 
changed its name to Port- 
able Graphics. The Austin, 
Texas-based company de- 
velops and sells the NPGL 
library, a hardware-inde- 
pendent library that is 
compatible with SGI’s IRIS 
GL 4.0 library. 


e Cognition Corp. (Billerica, 
MA) has announced it has 
licensed the ACIS solid 
modeler from Spatial Tech- 
nology Inc. Cognition will 
incorporate ACIS into its 
Mechanical Advantage 
performance modeling 
package for shipment this 
summer. 


e Softimage Inc. (Montreal) 
has donated more than 
$1.3 million worth of soft- 
ware and related licensing 
support to the General 
Motors Company Graph- 
ics Laboratories at Art Cen- 
ter College of Design (Pasa- 
dena, CA). The software 
will be used on Art Cen- 
ter’s 15 Silicon Graphics 
workstations by students 
of the applied arts as well 
as industrial design. 


e Ithaca Software (Alame- 
da, CA) has announced 
that Autodesk (Sausalito, 
CA) will incorporate Itha- 
ca’s HOOPS Graphics Sys- 
tem into future releases of 
AutoCAD software. 


News compiled and 
reported by Audrey 
Doyle, managing editor. 


People are buying our 
new Summagprids at 
a remarkable rate. 
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Introducing 
Summagrid’ IV. 


Last year we broke tradition. 
This year we're burying it. 
Announcing Summagrid IV, the next 
generation of the industry’s fastest 
growing, high-accuracy, large-format tablet. 
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on accessories), including our 1-800-729-7866. 


2, ~94" x 36" version with 
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All rights reserved. 


Backlit models are available 
for increased visibility when using 
multiple drawings. Summagrid IV 
also offers a variety of Daonel stands. 


Unique corded/cordless convertible 


44" x 60" backlit Vein with 
power lift stand. 
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This Digital Baby 


Responds to Coos and Goos 


M Move over Max Headroom, 
there’s a new kid on the block and 
he’s demanding some attention. His 
name is Neuro Baby and he likes to 
chat. ‘Talk sweetly to him and he'll 
respond in kind. Reprimand him 
with harsh words, however, and the 
little tyke just might 
throw a tantrum. 

The brainchild of 
Naoko Tosa, a video artist 
and lecturer at Tokyo’s 
Musashino Art Universi- 
ty, Neuro Baby is a 3D 
digital child that takes ad- 
vantage of the neural net- 
work-based architecture 
of Fujitsu’s FM Towns PC 
to simulate emotional pat- 
terns modeled on those of 
humans. 

Although Neuro Baby 
does not understand what 
you say, it does respond to 
how you say it. If ignored, he 
passes the time by whistling. When 
addressed directly, he greets his vis- 
itor with a cheerful “Hi.” After that, 
the reactions and facial expressions 
of this digital doll are driven by in- 
flections in the human voice. 

To bring Neuro Baby to life, Tosa 
relied on a system with three com- 
ponents: a “voice analyzer,” an “im- 
age expression synthesizer,” and a 
“voice/sound generator.” 

The voice analyzer consists of an 
FM Towns multimedia PC with a 
microphone, a neural network emu- 
lator, and an analog-to-digital en- 
coder. When someone speaks to 
Neuro Baby through the micro- 
phone, the voice is analyzed instan- 
taneously (and continuously) by the 
neural network emulator, which has 
been “taught” by Tosa to recognize 
the relationship between inflections 
in human voices and the emotional 
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patterns contained within those 
inflections. 

As the voice analysis is complet- 
ed, the emulator selects an “emotion 
variable” that is plotted as an x,y lo- 
cation on an “emotion plane.” This 
plane contains four emotion quad- 


rants—happiness, sadness, content- 
ment, and anger—and each quad- 
rant corresponds to a paired facial 
expression and a few seconds of 
voice output. 

Once the emotion variable loca- 
tion is plotted, the voice analyzer 
instructs the image expression syn- 
thesizer (an SGI Personal IRIS 4D 
workstation) to render one of four 
“key” 3D expressions to the screen 
in real time. At the same time, in- 
structions are sent to another FM 
Towns-based voice/sound genera- 
tor, which plays back an appropri- 
ate vocal response. 

So if Neuro Baby detects an angry 
tone, he may become red-faced and 
defiant and start to wail. Coo and 
gush, however, and he’ll respond 


with giggles. Not surprisingly, says 
Tosa, “Parents of small children 
seem to be the most successful at 
controlling Neuro Baby’s behavior.” 

Neuro Baby represents the fruit 
of Tosa’s two-year collaboration 
with Fujitsu Limited. In 1990, she 
approached the Tokyo- 
based computer company 
with the idea of creating a 
digital companion as a 
new type of art form. Since 
the idea was consistent 
with its interest in devel- 
oping new human inter- 
faces for its products, Fujit- 
su agreed, pairing Tosa 
with researchers Koichi 
Murakami and Masanori 
Kakimoto at its Big Towns 
laboratory in Kawasaki to 
pursue the endeavor. 

Although Neuro Baby’s 
raison d’etre is artistic, he is 
similar to the new generation of 
neural network-based, human-like 
characters being developed by Fujit- 
su for possible applications in virtu- 
al reality entertainment systems. As 
part of its commitment to this line 
of research, Fujitsu has even provid- 
ed partial funding to researchers at 
institutions such as Carnegie Mellon 
University, where similar work is 
being conducted (see “VR Charac- 
ters Come to Life in the Digital Land 
of Oz,” February 1993). 

One unique characteristic of these 
neural network-based personalities 
is their ability to “learn” by compar- 
ing previous experiences with cur- 
rent ones to isolate similar patterns 
(a process called “back propoga- 
tion”). Through frequent interac- 
tions with the same person, these 
characters can come to anticipate 
the person’s actions or preferences 
by building a “user model.” Con- 
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ceivably, these artificial beings 
could become a custom computer 
interface for the user. 

As for Neuro Baby specifically, 
he is currently on world tour (his 
engagements include Ars Electroni- 
ca and SIGGRAPH ’93’s Machine 
Culture exhibition). He is even slat- 
ed to make his stage debut in the 
near future in a drama, being writ- 
ten by Tosa, that deals with the 
meaning of his existence. For the 


Accessing Simulations 
Across a Network 


@ Every designer’s goal is to predict 
product behavior long before a sig- 
nificant investment in time or mate- 
rials is made. But how many design- 
ers can actually conduct and share 
product simulations on a network, 
running a design through its paces 
long before committing to a physi- 
cal prototype? 

At the Design Research Institute 
(DRI) in Ithaca, New York, a collab- 
orative partnership between the 
Webster Research Center of Xerox 
Corporation and Cornell University, 
a team of researchers led by John 
Shaw have designed a Computa- 
tional Prototyping toolkit to accom- 
plish this task. Called CPtools 
(Computer Prototyping tools), this 
toolkit, based on a client/server ar- 
chitecture, enables engineers and 
scientists to more easily access, 
share, and reuse sophisticated simu- 
lation programs and design data. 

“The idea is to be able to simulate 
products accurately, and to predict 
the physical phenomena that actual- 
ly happen within these products,” 
explains Palghat Ramesh, Ph.D., a 
member of DRI’s research staff. 
“Based on these behaviors, design- 
ers will try to make decisions about 
how to change the designs to get the 
optimal product behavior.” 

What is unusual about CPtools is 
that it is designed specifically for 
access across computer networks, 
he says. “CPtools provides a mecha- 
nism by which simulation programs 
can be shared by anyone.” The 
toolkit allows scientists to tap into 
simulations from workstations and 
PCs, making access and sharing of 
results much more convenient. 

In addition, the server/client 
toolkit idea enables individuals to 
glean specific information about 
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play, which will be performed by 
the Japanese theater company 
“Noise,” Neuro Baby will learn 
lines and interact with the human 
actors and actresses. 

Additionally, says Tosa, “Neuro 
Baby could be trained to speak or 
react on behalf of handicapped peo- 


their own design needs, Ramesh 
continues. “What happens is you 
take your simulation program and 
make it available as a compute serv- 
er on the network,” he says. “[The 
server program] contains knowledge 
encapsulated within it of the physi- 
cal system, and the server is accessi- 
ble to users on the network. 

“Users then write a simple input 
client program to query the simula- 
tion for a specific type of data,” 
Ramesh continues. “For example, if 
the input voltage in the charging 
system of a copier is 700 volts, what 
does that do to the output image? 
The simulator should be able to pro- 
vide the user with an answer. That’s 
the essential idea.” CPtools pro- 
vides the programming tools for cre- 
ating these servers and clients. 

By providing easy access to mul- 
tidisciplinary simulation programs, 


CPtools “has the ability to capture- 


information that’s in a product in 
terms of how it behaves, and this 
gives you the ability to simulate it, 
test it, and redesign it before you ac- 
tually build it,” Ramesh says. 
“Typically most complicated 
products are multidisciplinary: 
Their functions don’t belong in a 
single physical domain,” Ramesh 
explains. “For example, xerography, 
which is the term for the physical 
processes in a copier or printer, in- 
volves multiple physical domains: 
electrostatic, heat transfer, fluid me- 
chanics, laser optics, kinematics, 
and dynamics. This is typical of 
most products that are reasonably 
complicated. The question is, how 
do you simulate products that are 
multidisciplinary? One of our re- 
search emphases has been to devel- 
op simulation techniques that can 
accurately predict behavior in these 
multiple physical domains.” 
Ramesh cites an intriguing exam- 
ple: How will a copier function in a 
desert environment? Typically, a 
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ple. He could also be used as a digi- 
tal partner for children to practice 
foreign languages with.” 

As for the future, planning has al- 
ready begun for the next generation 
of Neuro Baby. For that, Tosa hopes 
to be able to downsize the system, 
increase the vocabulary and intelli- 
gence, and create a more indepen- 
dent identity.—Gaye L. Graves, a 
freelance writer based in the San 
Francisco Bay area 


product designer would need to use 
an environmental chamber to test 
copier output under changing con- 
ditions of temperature and humidi- 
ty. Alternately, a sophisticated sim- 
ulator could also predict output giv- 
en enough knowledge about image 
output quality under changing cli- 
matic conditions. 

“You’d notice that when you put 
a copier meant for normal condi- 
tions into a low-humidity environ- 
ment, the output is lighter,” Ramesh 
says. “So what can you do to make 
copiers perform well?” 

Using CPtools, a designer can 
find out. “The simulation models of 
the copier are encapsulated as a 
server, so the designer would sit at 
his or her workstation and write a 
simple program [called a client pro- 
gram] that would send all the input 
conditions to the network server. 


Once the client program is sent to 


the-server, it uses the information to 
compute the output image, which 
the user will display on the screen,” 
Ramesh says. 

Because the output of a copier in 
low humidity is too light, “the user 
will start changing some of the 
parameters controlling the simula- 
tion, modifying the client program to 
‘increase’ the voltage on the charging 
unit of the copier, which results in a 
darker image,” he continues. “Even- 
tually, the engineer would converge 
on the right [voltage] value so the 
copy comes out looking right.” 

Although no plans have yet been 
made in regard to the product’s fu- 
ture commercial availability, 
Ramesh says that this 18-month-old 
simulation project has now ad- 
vanced to practical testing by Xerox 
product teams. “Our focus,” says 
Ramesh, “has been to access simula- 
tions in an easy manner and use 
them in the design process.” — 
Arielle Emmett, a freelance writer 
based in Wallingford, Pennsylvania 
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Only Polhemus Gives You The 3D Tracking Solution 
You Need. Whatever Your Application Or Budget. ——— 


When accuracy and For applications on a tight budget, there's ISOTRAK I, 

3 low latency are the the next generation of our proven ISOTRAK*. Now with 
primary consideration, improved accuracy, dual receiver capability and a great new 
choose FASTRAK. low price. It makes motion tracking, biomechanical analysis, 
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data from 4 receivers 


over an operational range Pol Heals 
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can combine 8 systems First in the third dimension” 
for a total of 32 receiv- 

ers. It's the ultimate One Hercules Drive, P.O. Box 560, Colchester, VT 05446 
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You dont. You show it. 

And the best way to show it is with Aldus” 
PageMaker” 5.0. With more than 100 new or enhanced 
features, this new version of PageMaker makes it easy to 


produce your creative ideas exactly as you envision them. : . 

; ; ; ie Sa AS ae ail 

Right away, you'll find we've added to the power ey Vay 

of PageMaker, giving you the freedom to create bold, | fe AS 
dynamic, effective communications. With the kinds 


of advances in precision and control, integration, and 
versatility that let you focus on the really important 
stuff—like exploring ideas. 

And with its familiar, intuitive interface and 
Aldus’ award-winning technical support, it’s no wonder 
PageMaker is the world’s leading professional publish- 
ing software. 

So whether you use a Macintosh, Windows, or 
both, take a look at the new and improved PageMaker. 
It’s a powerful idea whose time has come. 
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ALDUS PAGEMAKER 5,0 
THE NEW FACE OF CREATIVITY. 


NEW: Incremental rotation 

of text and graphics. 

It's easy to rotate in 0.01-degree increments— 
either visually, using the rotation tool or numerically, 
using the Control palette (where you can also skew 
and mirror elements). You can even edit text directly 
once it’s been rotated. 


‘ \ 4\ . 
\ LA NEW: Multiple 
i i 


NEW: Improved color. 

You can create process-color sepa- 
rations from within PageMaker 5.0. 
Specify colors easily with an enhanced 
Colors palette. And when you import an 
EPS file, its colors are automatically 
added to the palette. 


NEW: Control palette. 

New in PageMaker for Windows and completely revamped in 
PageMaker for the Macintosh, the Control palette lets you easily and 
precisely place objects and apply text attributes. This powerful tool 
lets you handle much of your work without ever pulling down a menu. 


—— 
ALDUSF 


open publications. 

Mac and Windows users can now 
work with unlimited publications 
open at the same time. Plus move 
elements among them simply by 
selecting an object in one pub- 
lication, dragging it to another, 
and dropping it in. 


a 
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THE NEW PAGEMAKER 5.0 
WILL SPEAK VOLUMES ABOUT 
YOUR WORK. 


To understand fully how much more 
intuitive, powerful, and precise the new 
PageMaker really is, give us a call. We'll 
send you a 12-page brochure illustrating 
the many amazing things PageMaker 5.0 
can do. Both for you and your creativity. 


CALL (800) 6853538 
FOR MORE INFORMATION. 


ABSOLUTE POWER FOR THE CREATIVE PROFESSIONAL 


This ad was created using Aldus PageMaker and Aldus FreeHand® ©1993 Aldus Corporation. All rights reserved. Aldus, the Aldus logo, Aldus FreeHand, and PageMaker are 
registered trademarks of Aldus Corporation. Other product and corporate names may be trademarks or registered trademarks of other companies, and are used only for explanation 


and to the owners’ benefit, without intent to infringe. 


Other Key 
Features 


e Pasteboard layout 
metaphor 

¢ Story editor, an 
integrated word 
processor with 
spelling checker, 
search/replace 


e Font sizes from 
4 to 650 points 
in 0.1-point 
increments 

¢ Table of contents, 
index, and book 
capabilities 

e Publications from 
1 to 999 pages 


e Built-in color 
separation 

e Extensibility 
through Aldus 
Additions 

e Irregular text wrap 
around all sides of 
an object 

e Extensive 
typographic 
controls, such as 
leading, kerning, 
tracking, letter 
spacing, text 
width 

e Font mapping for 
cross-platform 
font substitution 

© Support for 
Subscribe 
(Macintosh 
System 7) and for 
OLE (as a client 
application) 

e And much more 


ALDUS 
PAGEMAKER 


IF YOUR PRIMITIVES 
YOU FLAT... 
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Ask for Gallium Graphical Toolkits! 


Since the beginning of time, 
many things have had to 
change in order to survive. 


If this change was in the 
wrong direction, or happened 
too slowly, the results were 
often catastrophic. 


Gallium graphical toolkits offer 
rich environments with very 
high levels of functionality that 


your application will thrive in ... 


and grow with! 


When the pressure begins 

to build, Gallium graphical 
toolkits will help you and your 
project quickly adapt and 
evolve in the most effortless 
of ways. 


lf you need to branch over 

to a different hardware 
platform... Gallium’s total 
conformity to standards 

will let you easily port your 
application, while at the same 
time, protect your valuable 
software investment. 


Se PT OW A RCE 


Ask us about the perfect 
Gallium graphical toolkit for 
your changing world... 
PRIOR GKS (2D), 

GPHIGS (83D interactive) and 
PHIGURE (scientific data 
visualization & animation). 


Before you get stuck ina 

tar pit of dead ends... 

make evolution part of your 
application’s solution... 
with Gallium graphical 
toolkits. 


Formerly PRIOR Data Sciences Product Sales Inc. 


Gallium Software Inc., 240 Michael Cowpland Drive, Kanata, Ontario, Canada K2M 1P6 
Sales: 1 800 267 2626 Tel: (613) 591 0968 Fax: (613) 592 1278 


All trade names referenced are the service mark, trademark or registered trademark of the respective manufacturer. 
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See us at AFCEA — Booth #4310 


An Easy Way to Work with Images 


technology Called  FRMintanente Toot Touchor tence View Onions Hep 
Dynamic Alpha,  |2ssetesilfaliea L 


which makes im- 
ages behave as individ- 
ual objects, is the heart 
of Altamira Composer, 
a new graphics package 
from Altamira (Mill 
Valley, CA). According 
to the company, Altami- 
ra Composer presents 
an entirely new way of 
working with images. 
The product combines 
Dynamic Alpha with 
the image processing, 
enhancement, and re- 
touching tools found in 
computer image-editing 
and paint applications. 

Through the Dynamic Alpha tech- 
nology, Composer images are objects 
that the user can act upon indepen- 
dently. Rather than appearing as rec- 
tangles in individual windows, Com- 
poser images have shape and trans- 
parency and “float” above one another 
in a “composition”; users can select 
and move the images by clicking and 
dragging with the mouse. 

Images in Composer exist in a 
stack, similar to stacks commonly 
used in illustration packages. Users 
can move the images up or down in 
the stack so they appear in front of or 
behind other images. Users can also 
group the images so they move to- 
gether as a single image; ungrouping 
gives them back their individual im- 
age status. 

In addition to Dynamic Alpha, the 
software comes with a complete set 
of editing and manipulation tools. 
For example, Composer’s Touchup 
tools include Erase Paint, which 
makes an image more transparent 
under the brush, revealing images 
that lie beneath it. The amount of 
transparency or “subtlety” of an op- 


eration is controlled through a slider. 

One of Composer’s primary tools 
is the texture tool. Texture copies the 
pixels of an underlying image into 
those of an image floating above it. 
Because Composer images have arbi- 
trary shape (that is, they are general- 
ly non-rectangular and may contain 
partially transparent areas), this tool 
makes it possible to “cut out” arbi- 
trarily shaped portions of other im- 
ages with a click of the mouse. If the 
user chooses a low subtlety factor, 
the underlying image’s texture is 
merged with the floating image’s in- 
stead of replacing it. 


The Duff Spline curve 
is another innovation 
within Composer. Duff 
splines (created by Tom 
Duff) are a powerful gen- 
eralization ofmany com- 
mon computer graphics 
curves, integrated into 
one definition. This 
spline tool passes a 
smooth curve through 
the points a user speci- 
fies. Users can then mod- 
ify the curve by moving 
the points directly. 

For Jamie Cook, a pro- 
fessional advertising 
photographer based in 
Atlanta, the best thing 
about Altamira Composer is its flexi- 
bility: “It allows me to change my 
mind at any step. It is far superior in 
composing and creating images 
than any other program I’ve ever 
seen,” he says. Cook adds that he 
loves the fact that he can draw from 
among the thousands of stock images 
he owns and just choose pieces of 
what he thinks might work in a com- 
position. And he can do it quickly: 
“With some things, what takes one 
hour with Altamira used to take a 
day to do.”—Laureen Belleville, Con- 
tributing Editor 
CIRCLE 125 ON INFORMATION CARD 


Get a Visual Advantage 


Visual Numerics, the Boulder, Col- 
orado-based company formed by the 
December 1992 merger of IMSL and 
Precision Visuals, has announced 
the release of its first product for vi- 
sual data analysis (VDA). PV-Wave 
Advantage couples data analysis, vi- 
sualization, and data management 
into one interactive environment. 
This product features the integration 


of IMSL’s C/Math/Library and 
C/Stat/Library into Precision Visu- 
als’ PV-Wave Command Language 
(CL) Version 4.2, which will also be 
available as a stand-alone product. 
PV-Wave CL, the foundation of 
PV-Wave Advantage, is a fourth-gen- 
eration programming language for 
technical professionals who build 
VDA applications. Integrated 2D and 
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3D graphics, image and signal proc- 
essing, animation, and volumetric 
rendering are among the functions 
that help users to interpret data. 
New with PV-Wave Advantage is a 
widget toolkit that enables users to 
customize their graphical user inter- 
face. Other features include run-time 


licensing, online documentation in 
Frame, and Z-buffered graphics. 
Additionally, PV-Wave Advantage 
can directly link with leading data- 
bases as well as with user interface 
development, symbolic computa- 
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tion, desktop publishing, and grid- 
ding packages. 

PV-Wave Advantage costs $6995 
for a single floating license and sup- 
ports Unix-based workstations from 
Sun, Hewlett-Packard, Digital, and 
IBM. Visual Numerics plans to re- 
lease PV-Wave Advantage for Win- 
dows NT-based systems later this 
summer. 

The company also announced the 
availability (as of June 30) of PV- 
Wave:Database Connection ($995) 
and PV-Wave:Maple ($1995), two 


new options for PV-Wave Advan- 
tage. Reportedly, with PV-Wave:Data- 
base Connection users have an inter- 
active, production-quality link be- 
tween PV-Wave Advantage and 
commercial databases such as Oracle 
and Sybase. PV-Wave:Maple (based 
on Maple V software for symbolic 
computations developed by Ontario- 
based Waterloo Maple Software) lets 
users work with exact numbers in- 
stead of numerical approximations. 
For example, users can first symboli- 
cally derive equations using the 
Maple option and then graphically 
analyze or plot the equations using 
PV-Wave Advantage.—LB 
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Cineon Blends Film 
and Digital Technologies 


The convergence of film and digital 
technologies has taken a giant step 
further with the introduction of East- 
man Kodak’s (Rochester, NY) Cineon 
digital film system. The new family 
of scalable, resolution-independent 


workstations and integrated retouch- 
ing, image processing, and composit- 
ing software is designed for full film- 
resolution visual effects. The work- 
stations also feature a true color- 
fidelity management and display 
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system, which ensures that the color 
on the workstation monitor will 
match the color in the final screened 
film image. 

The workstation platform is based 
on the new generation of R4400- 
based supercomputers from Silicon 
Graphics (Mountain View, CA). Ac- 
cording to Bill Peck, manager of ad- 
vanced technology for Kodak Motion 
Picture and Television Imaging, 
“The software developed by Kodak 
for these workstations represents a 
paradigm shift for the motion picture 
industry.” 


A Variety of Configurations 

A range of modular configurations 
are currently available, from a stand- 
alone, two-processor Silicon Graph- 
ics Indigo 2 workstation for retouch- 
ing applications, to a full-blown 
Silicon Graphics Onyx graphics su- 
percomputer that can put up to 16 
processors and 96 gigabytes of disk 
memory on line. This platform is 
coupled with a user-friendly inter- 
face and a true color-fidelity display 
monitor system. Peck notes that the 
interface is designed to facilitate 
productivity. Kodak expects that 


this interface will also encourage 
interactive creative involvement be- 
tween filmmakers and workstation 
operators. 

The company explains that no 
Unix or other computer skills are re- 
quired. Operators work at a digital 
light table displayed on the monitor 
screen. Instead of writing com- 
mands, they can manipulate the da- 
ta simply by “double-clicking” on 
icons, which are familiar visual 
symbols to optical camera opera- 
tors. According to Peck, “The opera- 
tor and members of the creative 
team can preview moving images 
and make intuitive decisions with 
very fast response times. The opera- 
tor can alter images in a variety of 
ways, create seamless, multilayered 
composites, and look at the results 
on a monitor before making a final 
decision.” 

With the new Cineon system, film 
is scanned into digital format for 
manipulation and compositing at 
image-computing workstations. The 
digital pictures are then recorded on 
to 33mm color intermediate film. “It 
requires up to 40 megabytes of data 
to accurately represent the analog 
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information contained on a single 
frame of 35mm color negative film,” 
Peck comments. “That includes 10 
bits of data per pixel in each color 
channel to provide sufficient head 
room for creative image manipula- 
tion.” 


Postproduction Tool 

In addition to visual effects, Peck 
notes there is a growing demand for 
other digital postproduction appli- 
cations. For example, electronic re- 
touching programs can be used to 
eliminate scratches and other arti- 
facts from film. Another popular ap- 
plication is digital wire removal. 
Wires are typically used to support 
actors in flying scenes and minia- 
tures in motion-control photogra- 
phy. Electronic retouching applica- 
tions are also used to erase inappro- 
priate objects from scenes and 
replace them with appropriate back- 
grounds. 

The Cineon system can also be 
used at Ys and ¥2 film resolution, 
which are approximately equiva- 
lent to NTSC/PAL and HDTV reso- 
lution, respectively. 

Kodak is selling the workstations, 
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computer storage peripherals, and 
integrated software as a bundled 
turnkey package, which includes 
installation, training, technical sup- 
port, and service. The company 
says the first Cineon workstations 


Discrete manufacturing com- 
panies are constantly under 
pressure to get their prod- 
ucts to market faster and less 
expensively than their com- 
petitors while continuously 
improving product quality. 
Most manufacturing compa- 
nies now recognize the im- 
portance of concurrent engi- 
neering—where the func- 
tions of concept design, 
engineering analysis/simula- 
tion, detail design, produc- 
tion planning, documentation, and 
manufacturing engineering are per- 
formed in parallel processes as much 
as possible. 

To further address the needs of 
these companies, Control Data Sys- 
tems (Arden Hills, MN) has an- 


will be installed this month. System 
prices range from $175,000 for a ful- 


nounced ICEM PS (Integrated Com- 
puter-Aided Engineering and Man- 
ufacturing Parametric Solids). ICEM 
PS provides an underlying CAD/ 
CAM solution that addresses a vari- 
ety of functions, including 2D de- 
sign, 3D surface and solid model- 


ly outfitted entry-level system to $2 
million for a completely integrated 
film-resolution compositing and re- 
touching workstation operating on a 


fully configured SGI Onyx.—LB 
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Streamlining Concurrent Engineering 


ing, and five-axis NC pro- 
gramming. Based on Inter- 
sraph’s EMS solid modeler, 
ICEM PS is the first product 
to be developed as a result of 
Control Data’s marketing 
agreement with Intergraph 
Corp. (Huntsville, AL). 

ICEM PS helps the user de- 
velop designs using complete, 
accurate solid models. These 
solid models provide virtual 
3D prototypes that enable the 
user to identify and resolve 
engineering design problems early in 
the development cycle, when it is 
easiest and least expensive to solve 
them. 

According to Fritz Kuederli, direc- 
tor of Control Data’s ICEM Compe- 
tency Center, “It’s a tool that can 
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shave months from the average prod- 
uct development cycle.” Here’s how 
it works. The key parameters of 
ICEM PS models are defined associa- 
tively so that engineers, designers, 
and drafters can make changes by 
modifying parameters—without 
having to reconstruct the entire mod- 
el. Changes to the solid model are au- 
tomatically translated into all the di- 
mensional drawings that have been 
created for the model. 

ICEM PS features a modular struc- 
ture that lowers the entry cost of 
high-performance modeling technol- 
ogy (base price is $9900). The modu- 
lar packaging also enables the user to 
match the software’s design func- 
tions to the application require- 
ments. IGEM PS-Foundation pro- 
vides the fundamental solid model- 
ing tools, including parametric, 
variational, and feature-based design 
functions. This module delivers di- 
mension-driven geometry and sin- 
gle-command placement of holes, 
cutouts, bosses, and other common 
features. This is the base product for 
other ICEM PS modules, which in- 
clude ICEM PS-Advanced Features, 
ICEM PS-Freeform, ICEM PS-Detail, 


ICEM PS-Render, ICEM PS-DXF, and 
ICEM PS-Revise. 

Control Data also offers packaged 
software solutions that bring togeth- 
er the various functions of ICEM PS 
modules to address typical design 
tasks. According to Control Data, 
these packaged solutions are special- 


ly priced for savings over the prices 
of the component modules. These 
packages include ICEM PS-Corner- 
stone, ICEM PS-Modeler, and ICEM 
PS-PowerPak. 

ICEM PS was expected to be avail- 
able June 1.—LB 
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Sparcs Fly from Sun 


Multiprocessing—the use of multi- 
ple processors in a single system— 
isn’t a new idea, but its arrival on the 
desktop is. And Sun Microsystems 
Computer Corp. (Mountain View, 
CA) has announced one of the fastest 
volume workstations on the market 
in the SparcStation 10 line. 

The company’s new high-end 
Model 512MP (formerly known as 
the Model 52) is equipped with 
5OMHz SuperSparc+ CPUs rather 
than with the 45MHz CPUs that were 
previously specified for the original 
Model 52. Reportedly, the new 3.1- 
million transistor SuperSparc+ mi- 
croprocessor from Texas Instruments 
(Houston) provides performance of 
from 65 to 68 SpecInt92 and from 80 


to 85 SpecFP92 (ratings of how fast a 
system can complete one task). Su- 
perSparc+ is optimized for high-vol- 
ume multiprocessing. Systems can 
be expanded from one to many mi- 
croprocessors in the same system by 
using plug-compatible modules to 
scale performance and improve sys- 
tem responsiveness. Modular up- 
grades allow users to take advantage 
of upgrades in microprocessor per- 
formance without having to upgrade 
mass storage, memory, or other cost- 
ly system components. 

A multiprocessor workstation 
gives users immediate productivity 
gains by running multiple applica- 
tions faster on multiple CPUs and by 
running some single applications 


Yes. How much? 


*8.495- 


Less than five minutes. A short wait for D-size 
final-quality color output. By comparison, if 
we were to feature a pen plotter in this ad, 
you'd have to flip through twelve more pages 
to see the end result. With the HP DesignJet 
650C, five minutes is all it takes to produce 
plots with hundreds of different colors for 
area fills, shading, and data differentiation. 
And with the larger model, priced at $9,995*, 
E-size color plots take just under nine minutes. 


Both plotters use HP’s proprietary inkjet tech- 
nology to produce brilliant color, as well as 
crisp, clean, 300-dpi or 600-dpi-quality mono- 
chrome output. They also offer the ability to 
use HP JetDirect networking cards for direct 
connections to most networks. 


So, if you’re impressed by the demonstration 
on this page, call 1-800-851-1170, Ext. 7353, 
and ask where you can see a real demo: After 


The new HP DesignJet 650C 


color inkjet plotter. all, it'll only take five minutes. 
G HEWLETT 
LE PACKARD 


©1993 Hewlett-Packard Company *Suggested U.S. list prices. 
Plot images courtesy of Autodesk, Inc. ‘In Canada, call 
1-800-387-3867, Ext. 7353. PE12305 


Any questions? 


CIRCLE 13 ON INFORMATION CARD JULY 1993 COMPUTER GRAPHICS WORLD * 29 


faster. In addition, user-level threads 
(a sequence of computing instruc- 
tions; a program or process can be 
broken down into multiple threads) 
allow applications developers to op- 
timize programs for multiple proces- 
sors. Sun predicts that as applica- 


Classic Car 


haved Syste ne 


tions developers take advantage of 
this, users will see even more signif- 
icant gains in application perfor- 
mance. Such user-level threads are 
available on Sun’s Solaris 2.2 operat- 
ing environment, which also in- 


cludes the XGL and XIL graphics 
and imaging runtime libraries and 
various ease-of-use enhancements. 
The Model 512MP workstation costs 
$33,745. 

Sun has also introduced four oth- 
er new SparcStation 10 models. The 
Model 30LC, an entry-level desktop 
configuration, is a $15,995 multi- 
processor-capable system that in- 
cludes a 36MHz CPU and an up- 
eraded, 16-inch mid-range color 
monitor. The Model 40, a single 
40MHz CPU system, offers 36KB of 
on-chip cache, 32MB of main memo- 
ry, and 1 gigabyte of storage and 
costs $20,745. 

According to Sun, its new Model 
402MP is the industry’s least-expen- 
sive multiprocessor system. It fea- 
tures dual 40MHz CPUs, 36KB of on- 
chip cache per CPU, 32MB of main 
memory, and 1 gigabyte of storage 
and costs $24,745. Finally, the Mod- 
el 51 is a single 50MHz CPU system 
offering 36KB of on-chip cache, 1MB 
of external cache, 64MB of main 


memory, and 1 gigabyte of storage. It 
costs $27,745. 

According to Sun, all workstations 
have begun shipping.—LB 
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Amiga Movies 


Interactive Video Systems (IVS; Gar- 
den Grove, CA) has released 
MovieMaker, a digital non-linear 
editing environment for the Amiga. 
According to IVS, MovieMaker 
enables Amiga animators to create, 
edit, and play back animations using 
a hard-disk drive as the storage medi- 
um, eliminating the need for tape as 
a working medium. The product can 
be used as an online production tool 
for industrial users or as an offline 
tool for film or television produc- 
tion. Frame rate, image resolution, 
CPU speed, and hard-disk transfer 
rates interplay to determine overall 
system performance. MovieMaker 
analyzes each element of the system 
and reports the results to the user, 
who can then customize individual 
elements to achieve a desired result. 
The product includes a frame-con- 


What about my old plotter? 
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version module to con- 
vert from most Amiga im- 
age formats into Movie- 
Maker format. It supports 
external display devices 
such as DCTV from Digi- 
tal Creations. Once ani- 
mation frames are loaded 
in the system, MovieMak- 
er allows instantaneous, 
non-destructive cut and 
paste of imagery. Frames 
areidentified withSMPTE 
time code to allow frame- 
accurate editing and proper synchro- 
nization with audio. 

A suite of VCR-style controls com- 
plement the mouse/joystick controls 
in MovieMaker’s custom GUI to en- 
sure efficient editing. A sparse but 
complete timeline-based user inter- 
face overlays a small portion of the 
entire frame so the editor can make 
edit decisions based on full-size im- 
ages, not 160-by-100-pixel “framettes.” 

The software plays back in full- 
frame, full-motion NTSC and PAL 
with a 16-bit stereo soundtrack using 
IVS’ new Perisound 16 stereo audio 
sampling and playback board. Peri- 
sound 16 has a dynamic range of 84 


dB over 20-20KHz. Software support 
for Perisound 16 comes in the form of 
Audio Editing Software (AES), a 
graphical front end for sampling and 
editing 16-bit sound files. AES also 
supports time code for exact timing 
and placement of the edited audio 
file into a MovieMaker movie file. 
The base MovieMaker package in- 
cludes the MovieMaker non-linear 
animation editing software, Peri- 
sound 16 audio board, and AES au- 
dio editing software and costs $895. 
IVS also provides turnkey packages, 
including qualified, preformatted 
hard-drive subsystems.—LB 
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VR ona PC 


At SIGGRAPH ’93 in Booth #1243, 
Polhemus (Colchester, VT) will in- 
troduce a new 3D tracking system 
that interfaces directly with a PC. 

InsideTrak is a PC version of Pol- 
hemus’ Fastrak product, which is in- 
tended for more-powerful systems 
used in high-end applications. De- 
velopers of PC-based VR systems or 
any other product that requires 3D 
position/orientation sensing devices 
need only plug InsideTrak into an 
ISA slot in their PC. 

InsideTrak comes with a single re- 
ceiver. A second one can be added 
by plugging it into the master board. 
If an application requires more re- 
ceivers, slave boards can be added, 
each one handling up to two re- 
ceivers. InsideTrak uses patented, 
low-frequency magnetic transducing 
technology, so users need not main- 
tain a clear line of sight between the 
receiver and transmitter. The sys- 
tem’s operational range is 5 feet. 

Prices start at $2250. Expected 
availability is Q3.—LB 
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Trade in your old plotter and 


receive $1,000 off the purchase 
of an HP DesignJet 650C color 
inkjet plotter.’ 


For a limited time, your old plotter has 

an opportunity to make one last contribu- 
tion to your business. Simply trade in your 
old plotter (D-size or larger, working or 
not) before October 31, 1993, and get a 


$1,000 discount on an HP DesignJet 650C:* 
HP will even come to your office to haul 
away your trade-in. 


You can find out more about our offer at 
your HP plotter demo dealer. Just call 
1-800-851-1170, Ext. 7354 for the location 
nearest you.’ And prepare to give your 
old plotter its last hurrah. 


@ 


HEWLETT 
PACKARD 


Well, we can help you see it 
in a whole new way. 


©1993 Hewlett-Packard Company *Offer may vary in Canada. **Some 
restrictions apply. ‘In Canada, call 1-800-387-3867, Ext. 7354. PE12306 
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Introducing Radius’ PrecisionColor” Pro. 

Now it joins the cheetah, the Thrust I car and the SR-71 
spyplane on the list of world-class speedsters. 

Because PrecisionColor Pro is the fastest 24-bit color 
graphics card available for the Macintosh? Period. 


It’s up to 67% faster overall than y 
Thunder/24: Up to 26% faster overall than eC Or aS *% 
Thunder" If. And as much as 3000% faster 
than your unaccelerated Mac* | & ( | Has J { 
illustrations, 3-D renderings, and other CS US 
graphics-intensive work. 

And to really accelerate Photoshop; theres our new 
Photo Booster” with twin DSPs, to help you run your pro- een ame & 
duction functions up to 15 times faster than a Quadra” 950. 

In addition to unmatched speed, PrecisionColor Pro 


gives you unrivaled flexibility. You get “on-the-fly” resolution 
switching. A single keystroke moves you between one-page and aes PRO 


ee views. 


So now you can really scream 
through color imaging, photo retouching, 
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QuickDraw” Acceleration 
(higher % is faster) 


3000% 


This new = 
card is the only high- 
performance graphics card that fits in all 
Macintosh NuBus” systems. And its fully 
compatible with a wide range of monitors, 
including our new IntelliColor*/20 display. 

The price? Just $2,499. Fully backed 
by our Worry-Free Warranty, with overnight 
replacement. 


*2600% 


For complete details and the name 
of your nearest Radius reseller, call 
1-800-227-2795 Ext. LOL Or call us now 
“Performance percentages from at 1-800-966-7360 to receive faxed 


publications by RasterOps Corp. 
and SuperMac Technology, Inc. 


SuperMac Thunder /24 
SuperMac Thunder Il 


information. 

Get PrecisionColor Pro. And start setting some world records 
of your own, fast. 
©1993 Radius Inc. Radius, the Radius logo and all Radius product names are trademarks of Radius Ine. 


Other brand and product names are trademarks of their respective holders. *Based on QuickDraw 
acceleration tests using Hydra Benchmark v.2.1. 
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Getting Started 
in 3D Modeling 


By Evan Marc Hirsch 


@ As a boy growing up, my father 
told me that, next to a house, buying 
a car was the most important and 
costly purchase that I would ever 
make. Well, my father never bought 
a computer graphics system or any 
of the toys we professionals refer to 
as “tools of the trade.” 

Even though equipment costs 
substantially less than it did in the 
past, purchasing mistakes will still 
hurt unless you’re one of the fortu- 
nate few who has a Hollywood stu- 
dio bankrolling your acquisitions. 
And since most of us aren’t in that 
category, here are some basic con- 
cepts to keep in mind when design- 
ing or acquiring your first 3D model- 
ing system, be it for animation, 
product design, 3D illustration, or 
architectural CAD applications. 


Why are you buying the system? If 
this is your first system, develop a re- 
alistic plan for what you want to ac- 
complish with it. What type of work 
do you want to do? What type of 
work can you do? What type of work 
can you get to keep the system busy? 
Unfortunately, the work we would 
like is not always the work that is 
available. Further, the work we 
would like to do may not be what we 
are currently capable of doing. So re- 
member to place your emphasis on a 
system that will allow you to make a 
living today and grow tomorrow. 
Compile a list of what equipment 
you absolutely need, followed by a 
list of equipment that would be good 


Evan Marc Hirsch is an industrial designer and 
creative director of Acme Animotion Group 
(Hoboken, NJ), a firm that specializes in provid- 
ing 3D design support for industrial design and 
animations. 


COMPUTER GRAPHICS WORLD ~—_-JULY 1993 


TECH TALK 


to have but is not essential. 
If possible, let a colleague 
critique the list. 


Will you be compatible? 
The issue of compatibility 
was supposed to have been 
solved by one of the thou- 
sands of Open Computing alliances 
that were formed a few years ago. 
Unfortunately, there still are no 
standards. Given that, the only thing 
that really matters is that you be 
compatible with your clients and 
with whatever outside sources you 
will use to support you. 

Nothing is more embarrassing 
than completing a project and hand- 
ing the client a disk or tape that they 
can’t read, even though it was in a 
standard format such as IGES. If you 
are going to rely on intermediary 
formats such as DXF/IGES/VDA/ 
etc., ask the potential software ven- 
dor to provide you with a sample 
file and see if your client’s system 
can read it. When doing so, remem- 
ber to use various complex surfaces 
and solids, especially ones contain- 
ing trim curves. 


Do your homework. One of the most 
efficient ways to shop is to check 
out one of the major trade shows, 
where you can compare demos from 
a large number of competitive ven- 
dors. As you watch the demos, 
however, bear in mind that every- 
thing you are watching is being 
done by a “trained professional” 
who has practiced with the demo 
file for days. 

If, after watching a demo, you 
think it was still too good to be true, 
attempt to get a private demo, where 
you can actually operate the soft- 
ware/hardware. 

Another way you can learn more 
about the product is by getting in 
touch with people who are using it 
for the same application. If a local 
users group exists, go to a meeting 
or two. Are the meetings gripe ses- 


sions, or are they gatherings of en- 
thusiastic users who get together to 
trade tips and tricks? 


Plan for the future. The concept of 
buying technology that will last a 
few years applies to both hardware 
and software. Buying a smaller or 
less expensive piece of equipment 
may save money today. However, if 
there is no upgrade path after one or 
two years, the initial money saved 
will be a pittance compared to the 
cost of a new system. 

With hardware, remember to al- 
ways allow for the extra expansion 
cards that you are not presently con- 
sidering. This also holds true for 
memory. Systems with more memo- 
ry banks will allow you to upgrade 
memory slowly instead of complete- 
ly replacing all the memory you just 
bought two years ago. Speaking of 
memory, whatever requirements you 
may estimate for RAM and disk stor- 
age, it is a good idea to triple it in 
this era of 1OOMB operating systems. 

As for software, before making a 
purchase, talk to as many people as 
you can and ask the obvious ques- 
tions: Is the software stable on the 
platform you are purchasing it for? 
How good is the documentation? 
How supportive is the tech support? 
Is there a comprehensive support 
plan and does it include free up- 
erades? (Beware of vendors that 
charge exorbitant sums for this, es- 
pecially without including up- 
erades.) Are there users groups or 
any bulletin boards? And, most im- 
portantly, does the software deliver 
as promised, and how long did it 
take you to learn it? 


Do you really need brand new 
equipment? One thing you should 
certainly be aware of is the fact that 
used equipment is substantially 
cheaper than new equipment, and 
in many cases upgrading can be 
done for less money than it would 
cost to buy something new. Check 
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the bankruptcy sale section of your 
local newspaper. There is a lot of 
relatively new equipment that can 
be had at a low price. Just make sure 
to have a GOOD technician check it 
out before buying. 


OK, you say, thanks for the advice. 
Now how about some specifics? This 
is where it gets tricky. The specific 
platform and software you choose to 
use depends a great deal on the 
unique needs of your application. 
With that said, however, I’ll offer 
these few personal opinions on the 
various platform options. 

I’ve always thought of the Macin- 
tosh and the Silicon Graphics work- 
stations as cousins that are especial- 
ly adept at creating great and excit- 
ing imagery. If you’re going to do a 
lot of visualization, raster, and mul- 
timedia type of work, I’d probably 
lean in that direction. 

When deciding between these 
two platforms, those of you ona 
budget will probably be inclined to 
select Apple’s Quadra (which is 
really the only Apple computer ca- 
pable of handling robust 3D model- 
ing applications). However, the 
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dilemma there is that once you’ve 
“souped it up” with lots-o-memory, 
you'll probably have spent at least 
$7500. And at that price point, you 
also have the option of buying the 
SGI Indigo, which will offer you sub- 
stantially more power and room to 
erow for only “a few dollars more.” 

But there’s a downside to the SGI, 
too: With the RISC architecture 
comes what might be called the 
“UNIX Sucker Surcharge,” which 
refers to the higher prices you'll pay 
for UNIX software, despite the fact 
that it does basically the same thing 
as the lower-priced versions that are 
available for DOS or Mac. Unfortu- 
nately for users, the UNIX world just 
hasn’t enjoyed the kind of cutthroat 
competition that has been responsi- 
ble for the kind of low prices you 
find in the Mac and PC worlds. 

But what if you are in a modeling 
environment where manufacturing 
things is more important than creat- 
ing a sexy animation? In that case, 
you might be a good candidate for a 
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pies: Reality Creations gets you flying 
nvironments with the ha REND386. 


shoe, and get trans 
universe. When you return from that trip, create your 
own dynamic realities with the built-in VRBasic 
compiler and i i 


an overview of this 
captivating new technology. $23.95 
(Includes stunning VR demo disk and red 
blue 3-D glasses) 

ISBN: 1-878739-19-0 


PC or one of the other UNIX work- 
stations. As the Mac and SGI ma- 
chines are cousins, so is the PCa 
cousin of the Sun, HP, and DEC 
workstations in the sense that, de- 
spite the manufacturers’ claims of 
being video-friendly, these plat- 
forms are primarily good number- 
crunching computers. 

When faced with a choice be- 
tween these platforms, I have to ad- 
mit that, in many cases, I find it 
hard to justify the cost of the work- 
stations. I still remember how excit- 
ed I was when I bought a SPARCsta- 
tion II with the $10,000 24-bit accel- 
erated color option, only to find out 
that NO software was able to access 
the system’s color acceleration. In 
hindsight, I realize I should have 
bought a ’486 PC with bundles of 
memory and a 24-bit video card and 
pocketed the extra $25,000. 

But that’s the way it goes in the 
graphics business. Given the speed 
with which technology is changing, 
there’ll always be an opportunity to 
second-guess yourself. The best you 
can do is plan carefully, make your 
decision, and then be prepared to 
learn from your mistakes. CGW 
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Building 3D Models 
with RenderMan 
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The Low-Cost Options 
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A Smart 0! 
fast your industry 
R, i is changing. So, how do 
you keep on top of it all? 
You're doing it right now by 


reading a PennWell Graphics Group publication. 


As you grow professionally, PennWell grows with 
you. Because only PennWell gives you a complete 
family of four award-winning magazines that cover every 
aspect of the computer graphics and electronic publishing 
industry. Every publication provides you with the news 
that affects you and your career, plus informative, objec- 
tive reporting on all the emerging technologies, products, 
and applications. You get product reviews, insightful 
articles, and thought-provoking editorials about important 
issues and trends in the industry. 


No matter how you’re involved in computer graphics 
or publishing, PennWell has you covered with a complete 
range of professional publications. 


Call and subscribe to the publications that are right 
for you and your business. 918-835-3161 Ext. 400. 
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find the industry’s 
most influential readers? Right here 
in one of these PennWell publications. 
@ Only PennWell gives you this kind 
of coverage ®— 436,000 industry professionals 
representing 80% of the market. And you can reach 
them with any of our four in-depth, cost-efficient 
publications covering every aspect of the computer 
graphics and publishing industry. 


These are the serious buyers. They buy in volume, 
making major investments in equipment & software. 
They need to know about the solution that you’re 
marketing. In fact, 95% of the combined readership 
of these four publications are buyers. 


Look at it this way: a media buy that reaches this 
many buyers of your product is one smart buy. And 
with our Publishing Plus! Program — that offers up to 
30% in discounts — it borders on sheer genius. 


Call Paul McPherson today for information on the 
smartest media buy in the business. 508-392-2168. 


publication, is written for art/creative 
directors, graphic designers, and 
illustrators. CA provides comprehensive 
information on the techniques, products, 
and services necessary to work with 
today’s new: electronic tools. 


Computer Graphics World is the 
premier magazine for the computer 
graphics industry. It provides in-depth 
coverage of modeling, animation, 
and multimedia technologies and 
products across a broad spectrum 

of commercial applications. 


PennWell 


Color Publishing is a comprehensive 
source of information about the evolving 
market for color publishing systems. It 
strives to make technology understandable 
to newspapers, service bureaus, designers, 
inplant, and publishing professionals so 
they can make informed decisions. 


Electronic Publishing, formerly 
TypeWorld, focuses on the digital publish- 
ing and prepress markets, covering all 
new products, equipment, and software. 
Published 18 times annually in newspaper 
format, EP is the best source of informa- 
tion for these growing markets. 


CGW & CP Buyers Guides are both 
single editions that list all vendors and 
products from their respective fields. These 
comprehensive guides influence all profes- 
sionals involved in purchasing equipment 
and supplies. Gain access to the market: 
place by looking into the right Buyers Guide. 


eee 


3D model of a thermo-mechanical fatigue- 
testing system for material specimens 
created with |-DEAS™ software from Structural 
Dynamics Research Corporation (SDRC). 


Copyright © 1993 Kubota Pacific Computer Inc. All Rights Reserved. Kenai and Denali are trademarks of Kubota Pacific Computer Inc. 
Alpha AXP is a trademark of Digital Equipment Corporation. I-DEAS is a trademark of Structural Dynamics Research Corporation. 
Solid model developed by the Engineering Research Center for Net Shape Manufacturing, Ohio State University. 
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1. CAD/CAM $12.00 


Reaching out to solid modeling and industrial design, 32 pages 
The Market at Large — 


bf flop mets 2. Computer Graphics in Animation $7.00 
The challenge of generating realistic characters, 16 pages 
3. The Dawning of 3D GIS & Desktop Mapping $7.00 


As 3D GIS emerges, desktop mapping systems solve strategic 
business problems, 16 pages 


4. Landscape & Site Design $12.00 
Walk with computer graphics through architectural landscape 
& design, 32 pages 


5. Graphics in Medical Research $9.50 
From research to treatment, 24 pages 
6. Graphic Arts $7.00 


Developers are overcoming the complexities of color publishing 
& reproduction, 16 pages 


7. The Typeface Analogue $10.00 


This comprehensive typeface directory contains a list of over 
3,500 typefaces that have alternate names, 26 pages or disk 


8. The Market at Large $3.50 
The computer graphics market will grow to $65 billion by 1997, 4 pages 
9. Virtual Reality $12.00 


Explore to what extent virtual reality is finding use in practical 
applications from engineering to science, 36 pages 


10. Desktop Publishing Fundamentals $12.00 
Hands-on information covering today’s hottest desktop 
publishing topics, 36 pages 


Virtual 
Reality 


I Return to: Becky Biggar, PennWell Graphics Group 
| One Technology Park Dr., P.O. Box 987, Westford, MA 01886; Tel: 508-392-2157 
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Incredible overheads and prints that 
rivet your audience’s attention. 
Made easily and affordably. Right at 
your desktop. 


The KODAK COLOREASE PS Printer. Continuous-tone 
transparencies and prints. Superb resolution. Plus 
UltraColor Software from Kodak that gives you great 
color the first time, and every time. True Adobe PostScript® 
Level 2. Fully compatible with your MACINTOSH 
Computer or WINDOWS Software. With simultaneous 
printing and processing to maximize your productivity. 

No other printer can do so much, so fast. 

What you eat for lunch is your business. Helping you 
look your best in your presentation is ours. Give yourself 
a competitive edge with the KODAK COLOREASE PS 
Printer. Because nobody knows color like Kodak. 

Call 1-800-344-0006 in U.S. or 1-800-465-6325 in Canada 
for a sample transparency and dealer information. 


Kodak and ColorEase are trademarks. PostScript is a trademark 
of Adobe Systems, Inc., registered in the U.S. and other countries. 


© Eastman Kodak Company, 1993 _ aaa, 
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wall of fire that 
sweeps across 
a dead planet 
in the movie 
Star Trek II: 
The Wrath of 
Khan. A snow- 
storm in a re- 
Carefree gum 


cent 
television commercial. 


Sparks flying off letters 
cut from metal by a 
laser in the opening 
sequence for Scientific 
American’s’ Frontiers 
television show. A 
Lawnmower Man dis- 
integrating into a vi- 
brating set of brightly 
colored pingpong balls. 

You’ve probably seen 
some or all of these 
special effects on televi- 
sion or at the movie 
theater at one time or 
another. But what you 
may not have realized 
is that these diverse im- 
ages share one thing in 
common—all were cre- 
ated with a 3D comput- 
er graphics technique 
called particle anima- 
tion. 

Particle animation of- 
fers animators a flexible 
method for creating a 
variety of effects that 
would be difficult or impossible to create 
any other way. For a long time, however, 
it was a technique that was available to 
only a handful of animators working with 
custom-developed software. Today, that’s 
changing as 3D particle systems move into 
the foreground in commercial, off-the- 
shelf software. 

Among the newest programs incorporat- 
ing 3D particle animation capabilities are 
Wavefront’s (Santa Barbara, CA) Dynama- 
tion program for Silicon Graphics work- 
stations; the Yost Group’s (San Francisco) 
IPAS products for Autodesk’s DOS-based 
3D Studio program; and Symbolics’ 


Barbara Robertson is West Coast senior editor of 
Computer Graphics World. 
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As 3D particle 
animation 
technology becomes 
more accessible, 
creative animators 
exploit its potential 


 ByBarbara Robertson o 


Using particle animation techniques, an 
animator can easily direct these 3D 
particles to shoot off in all directions. 


Sprites program, avail- 
able on SGI platforms 
later this year and dis- 
tributed through Infor- 


mation International 
Inc. (triple-I; Culver 
City, CA). 


These systems fol- 
low on the heels of, 
and arguably extend 
the notion of, the 3D 
particle animation tech- 
niques already avail- 
able in the Actor soft- 
ware package from Sof- 
timage (Montreal) and 
the Explorer program 
from Thomson Digital 
Image (Paris, France, 
and Culver City, CA). 

As a group, these 
systems are being used 
to create flying logos 
filled with exploding 
fireworks, to model 
comet tails and solar 
flares, and, remarkably, 
to act as little, invisi- 
ble, motion-control en- 
gines for 3D geometry. 

With 3D particle ani- 
mation, says Wave- 
front’s president, Larry 
Barels, “You can blow a 
character away like 
smoke or make him 
ooze onto the floor into 
a puddle.” Barels adds, 
optimistically, that the effects created with 
particle systems will be the next fad in 
computer graphics animation, replacing 
morphing in popularity. 

The ability to control geometry with 
tiny particles even makes the technique 
potentially useful for applications as di- 
verse as CAD and apparel design. Re- 
searchers Donald H. House (Williams Col- 
lege; Williamstown, MA), David E. Breen 
(Rensselaer Design Research Center, RPI; 
Troy, NY), and Phillip H. Getto (Rasna 
Corp.; San Jose, CA) are using particles, 
for example, to drape cloth over complex 
geometry. 

What, exactly, is a particle system? In- 
deed, what, for that matter, is a particle? 

Most people in computer graphics trace 


Darrel Anderson 
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Animator Darrel Anderson used three particle systems—Explode, 
Fireworks, and Disintegrate—in this animation of an exploding 
robot. By constraining Explode (which demolishes a 3D object's 
Surface) to the area of the knee, he kept the robot’s head intact. To 
create the effect of a chain reaction that travels up the robot's hip 
and arm, he placed Fireworks (which creates 3D particles that shoot 
out from an object) at the “blast center” and also above. Then to 
create the litter on the ground, he disintegrated 3D models of rusty 


rods. 
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Using an in-house animation system that has since developed into Wavefront’s commercial software product called Dynamation, Ron 
Moreland and Jim Hourihan of Santa Barbara Studios created this animation of an erupting solar flare for the Smithsonian Institution’s 


National Air & Space Museum. 


For Paramount Pictures’ Star Trek: Deep Space 9 opening, 
Moreland and Hourihan sent thousands of particles streaming off 
the front of the icy body, then used simulated solar winds to 


blow the particles backward. 


the origin of 3D particle system ani- 
mation to a method developed at 
LucasFilm in 1982 by William T. 
Reeves. Reeves, now with Pixar, de- 
veloped the technique as a way to 
create the animated wall of fire in 
the so-called “Genesis” sequence in 
Star Trek II: The Wrath of Khan. 
Before Genesis, computer anima- 
tions were typically made of poly- 
gons or patches, explains Tom 
Porter of Pixar (Pt. Richmond, CA), 
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who continues to expand the system 
originated by Reeves and now being 
used by Pixar’s Animation Produc- 
tion Group. “His |Reeves’] idea was 
to collect bits of particulate matter 
and move the particles using natural 
physical forces,” says Porter. 
“Particle systems can model ob- 
jects that explode, flow, splatter, 
puff up, and billow,” Reeves wrote 
in a technical paper presented at the 
1983 SIGGRAPH conference. “The 


As a comet nears the sun, the surface heats so rapidly it 
explodes into ice geysers. To simulate this effect, animators 
Moreland and Hourihan based the rate of particle emission on 
the angle of the surface to the sun. 


most important aspect of particle 
systems is that they move.” 

In that paper, Reeves described a 
particle as a point in three-dimen- 
sional space, “a much simpler prim- 
itive than a polygon, the simplest of 
the surface representations.” 

Particle systems—Reeves’ name 
for the method he devised that 
could model fuzzy objects such as 
fire, clouds, and water—differ in 
three ways from systems based on 
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In. 1990, the ad above proved our DMP”-60 DL 
Series plotters were three times taster than the 
competition. In 1991, we introduced our DMP-160 
Series which released your computer up to 30 
times faster. Now comes the HiPlot 7000 Series, the 
new standard in pen plotters engineered to out- 
perform our toughest competition — our old plotters. 


The highest quality at the highest 
acceleration. HiPlot Series combines 5.79 
acceleration with an enhanced media-movement 

system to deliver the industry's highest-quality 
CAD plots — and up to 3 '/2 times faster than 
the competition. This advanced technology 
includes a new drive system and platen design 
that moves the media firmly and rapidly while 
eliminating skipping, stray marks and media 

Speed 
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42ips 
32ips 


Accuracy 
HiPlot 0.10% 
CalComp® Pacesetter 0.10% 
HP DraftPro® DXL 0.20% 


lo Detter 
LON Was easy. 


Acceleration 


5.7g 
2.89 
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* Using AutoCAD®'s AD-ASOO7. DWG Drawing File. 


stress. And our “plotting on air” technique reduces pen 
tip wear for consistent, high-quality lines. 


Everything in the box. As the chart shows, HiPlot 
comes packed with power. Plus you get real and 
protected mode ADI® drivers; a HI° Queue plot 
management/remote contiguration program 
for network or multi-user environments; and our 
innovative Priority Response” Replacement 
Warranty. All at a very competitive price. A 
SCAN-CAD" accessory is also available to turn 

the plotter into an affordable large format scanner. 


The most productivity for the money. Pen 
plotters still offer the most affordable, high-quality, 
color output for large format CAD. And HiPlot 
is the most plotter for your money. For your local 


dealer or information call 1-800-444-3425. 


HP-GL/2 Buffer 
Yes 1MB 
No 64k 
No 31k 


Release Time* 
2:44 
26:16 
41:55 


Plot Time* 
Zo.7 
27:03 
44:08 
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With Softimage’s flock animation capability, particles can be 
gathered into groups to provide animators with an efficient way 
to control many tiny objects simultaneously, although each 
particle also can be separately controlled and rendered. 


surface elements. 

“First,” wrote Reeves, 
“an object is represented 
not by a set of primitive 
polygons or patches that 
define its boundary, but as 
a cloud of primitive parti- 
cles that define its vol- 
ume.” Second, the parti- 
cles within that fuzzy ob- 
ject change form and 
move over time. New par- 
ticles are “born” and old 
particles “die.” 

Third, since the object’s 
shape and form are not 
completely specified, the 
object can be changed 
using stochastic processes. 
Further, because particles 
are simple, it’s relatively easy for a 
computer to generate thousands of 
them. 

Thus with thousands of particles 
being generated and moving ran- 
domly and automatically, it be- 
comes possible to simulate the com- 
plexity of natural phenomena such 
as fire, snow, rain, and waterfalls. 

Ah, but how do you control thou- 
sands of particles? With rules, para- 
meters, and constraints to control 
the wildness. 

“In a sense you give all the parti- 
cles the same rules, but the random 
numbers give it the stochastic ef- 
fect,” says Karl Sims, a computer 
graphics specialist with Thinking 
Machines Corp. (Cambridge, MA) 
and one of the first to animate snow, 
rain, and waterfalls. “The animator 


Daniel Lavoie, Softimage 
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At Xaos, animators often combine 2D and 3D effects within one 
animation. Three-dimensional particles, for example, can control 
2D tools such as paintbrushes. (Xaos’ sister company, Xaos 
Tools, offers commercial software called Pandemonium that 
includes a 2D particle system.) 


can say, ‘Make me 10,000 particles 
or 50,000. Start in a random loca- 
tion, but fall downward according to 
rules. Or start in different places 
anytime between now and 10 sec- 
onds from now,’ “ he says. 

During 1987 and 1988, Sims be- 
gan creating a language to control 
particles in different ways, and to 
use physical rules, such as the laws 
of gravity. In the process, he pro- 
duced several papers and several 
animations shown at SIGGRAPH 
film shows. 

In one, Particle Dreams, he used 
particles to create what was proba- 
bly the first computer graphics ani- 
mation of a waterfall, one of four se- 
quences in the film that also includ- 
ed swirling fire, a particle face, and 
a snowstorm. For the snowstorm, he 


ok. 


"You really should see these things moving because that’s what 
they're all about," says Karl Sims of Thinking Machines. Sims 
shredded the face in this animation by replacing each pixel in the 
image with a particle, then moving the particles. 


gave each snowflake (par- 
ticle) a slight swirl, then 
applied forces that would 
affect all the particles—to, 
in effect, choreograph the 
wind. A gust of wind 
would send the snow- 
flakes in its path swirling 
in a vortex. 

In another, Panspermia, 
he integrated particle sys- 
tems into scenes created 
with 3D geometry. Seed 
pods (created with surface 
representations) exploded 
into thousands and thou- 
sands of motion-blurred 
particles; and pods hitting 
the surface caused dirt (al- 
so particles) to be sprayed 
from the ground. The motion blur- 
ring, automatically done as part of 
the rendering, caused the particle 
dots to become streaks—so they 
looked as they would in reality. 

More recently, he has scanned 2D 
images and replaced the images 
with particles at each pixel. The par- 
ticles are colored the same as the re- 
placed pixel. By doing this, he says, 
“T can manipulate the picture with 
particle behavior.” For example, he 
can shred a face by moving parti- 
cles, or cause a body to come apart 
in swirling vortex patterns. 

“T find that particle systems are 
fairly easy to use to get complex ef- 
fects without lots of work,” Sims 
adds. Learning how the particles re- 
act to the parameters is, it seems, the 
trick to working with these systems. 
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Karl Sims 


0 create an animation of the letter “G” disintegrating into 

thousands of vibrating spheres, artist and programmer 
Darrel Anderson used a program he developed called Disinte- 
grate. Anderson developed the program using IPAS exten- 
sions to Autodesk’s 3D Studio program. Disintegrate automat- 
ically places particles on the surface of any object, then moves 
the particles according to pre-set parameters. 

In the top screen shot on the far right, you can see three 
views of the letter “G’—a letter Anderson says he chose 
because it had enough complexity to be interesting. In each 
view of the 3D letter, you see 
a bounding box surrounding 
the geometry. “All the particle 
systems have their own uni- 
verse, their own coordinate 
system,” Anderson says. “The 
bounding box gives anima- 
tors visual control over that 
universe.” 

Notice also the geometric 
complexity. “To get the letter 
to disintegrate, the particle 
system keys off vertices in 
the original object. With more vertices, you get a better distri- 
bution of particles,” he explains. 

The second screen shot shows the parameters Anderson 
Set to create the image of the particle “G.” Density and Ob- 
Ject/Particle Ratio control the number and size of particles cre- 
ated from a Random Number Seed. Movement is controlled 
with several parameters: Wobble allows particles in object 
form to oscillate for a set number of frames. Bounce controls 
the height that particles set in motion will bounce off the floor 
of the bounding box, with Gravity controlling whether they 
float or land with a thud. 

Particle motion is also affected by Velocity and Deceleration 
parameters which control the speed at which particles are 
propelled from the forces at the “Blast Center,” which can be 
placed at various points within the bounding box cube. Chaos 


Disintegrate Version 1.82 
Copyright 1992 Darrel Anderson. From Yost Group, Inc. 


Density: ~ 
Ob ject/Particle ratio: © 
Wobhiec Period: ; 


Bouncex: 
Gravity: 
Random # Seed: 


Velocity Falloff 7% 
Initial Velocity 


Chaos Min: [- @ 
Chaos Max: cS 


adds randomness to all the parameters. 

Finally, you can control the timing of the animation by us- 
ing four frame control parameters to specify the frames dur- 
ing which an object is together or disintegrating.-BR 


“It’s like training fleas,” says Ron 
Moreland, an animator at Santa Bar- 
bara Studios, a computer graphics 
production company based in San- 
ta Barbara, California. “You learn 
tricks to sort of coax the particles to 
behave. You want them to be at a 
certain place at a certain time, but 
basically you just turn them loose 
and hope they get there.” 

Moreland and fellow artist and 
system developer at Santa Barbara 
Studios, Jim Hourihan, recently 
used the particle animation capabil- 
ity of the Dynamation program to 
create several effects for the Smith- 
sonian’s Other World film, an ani- 
mated tour of our solar system. (The 
Dynamation software, which is now 
sold by Wavefront, was originally 
developed as a production tool at 
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Santa Barbara Studios.) 

To create solar flares, for example, 
they used two forces to control the 
particles: a magnetic field that 
caused the particles to be pulled to- 
ward geometric, looping lines arch- 
ing off the surface of the sun, and a 
force that pushed the particles along 
the line. The result was a natural 
random fluid that could be con- 
trolled carefully enough for a cam- 
era to fly underneath. 

For a comet tail, a variation of 
which is being used in the opening 
sequence for the Star Trek: Deep 
Space 9 television series, they need- 
ed a cloud of particles that would 
flow backward from the front of the 
comet. 

“You get a flume of particles that 
shoot off perpendicularly as the icy 


body approaches the sun,” More- 
land explains. “We tried to match 
imagery we had from Halley’s 
Comet, but I wanted 10 times more 
particles. If I had more particles I 
wouldn’t have had to blur them so 
much to create the misty effect.” All 
the images, he explains, were heavi- 
ly processed in Wavefront’s Video 
Composer software. 

Moreland’s favorite, the anima- 
tion of geysers on the comet’s sur- 
face, was probably the most difficult 
of the three effects. For this effect, 
the particles are emitted from the 
surface of the comet (not from point 
emitters) based on the angle of the 
comet to the sun. The closer the 
comet gets to the sun, the more par- 
ticles are emitted. 

One of the advantages of Dynama- 
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tion is that because it, in 
turn, takes advantage of Sili- 
con Graphics hardware, the 
particle systems can be con- 
trolled interactively, with on- 
screen sliders. 

Although Moreland and 
Hourihan wrote scripts to 
control their animations, 
Wavefront expects to include 
pre-scripted “clip effects” 
with the shipping version of 
Dynamation. Already, com- 
panies are using the program 
to create unusual effects. For 
example, Topix, a produc- 
tion house in Toronto, creat- 
ed a 3D morphing effect (a 
snowflake that morphs to a 
puddle and then to a Coors 
beer can) by assigning a parti- 
cle to each vertex of a geo- 
metric model. The animators 
then used the particles to 
control the form and motion 
of the 3D objects. 

Similarly, at Xaos, a com- 
puter graphics animation and 
design company based in 
San Francisco, programmer 
Cassidy Curtis is creating a 
proprietary 3D particle sys- 
tem that extends the compa- 
ny’s animation software to 
make it easier for Xaos ani- 
mators to work in 3D dir- 
ectly. With this system, they 
can use particles, which are 
points moving in 3D space, 
to animate 3D objects, 2D im- 
ages and brushes, metaballs, 
and anything else in 3D 
space that can benefit from 
particle motion. 

For example, by setting in 
motion particles (points) sur- 
rounded by metaballs, ani- 
mators are creating fluid mo- 
tion for liquids and blobby, 
soft objects in 3D space. As 
with most particle systems, 
it’s a trial-and-error process. 

“Particles are wacky,” Curtis says. 
“Sometimes you think you have 
mercury and you get nitroglycerin. 
But you get familiar with it after a 
while. You know if you let a certain 
parameter get too small, the parti- 
cles will ricochet.” 

“Once particles know about each 
other, you can do lots of things with 
them,” says Gary Yost, manager of 
the Yost Group. He expects some 
form of collision detection, for ex- 
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To create the snowstorm for this Carefree gum com- 
mercial, Pixar's Animation Production Group tracked the 
movement of 150,000 individual flakes of snow swirling 
through a windy 3D environment, then rendered the scene 
using the RenderMan Interface for 3D scene description 
and techniques such as procedural shading and texturing, 
self-shadowing, motion blur, and texture mapping. 


ample, to be added to the next ver- 
sion of the Yost Group’s IPAS soft- 
ware. Already, the particle anima- 
tion IPAS extensions to 3D Studio 
written by Darrel Anderson of Braid 
(Colorado Springs, CO) give anima- 
tors a variety of effects such as 
snow, rain, and fireworks as well as 


tools to “explode,” “disintegrate,” 
and “spurt.” 
“Explode” shatters objects and 


sends the resulting particles in a 


scripted direction. “Disinte- 
grate” turns an object into 
tiny spheres which in turn 
can drift, bounce, or explode. 
“Spurt,” well, spurts. 

The fun really begins 
when effects are combined 
with other techniques and 
used for unintentional pur- 
poses. Turn a rainstorm on 
its side and you're traveling 
through hyperspace. Com- 
bine fireworks with “ex- 
plode” and add a glow in 
post processing to create a re- 
al blast. 

The particles in Ander- 
son’s program are contained 
in bounding boxes and con- 
trolled with parameters. The 
result can be previewed be- 
fore final rendering. (The 
Yost Group’s IPAS Boutique 
collection, which includes 
Anderson’s particle systems, 
is available through Schrei- 
ber Instruments in Denver.) 

Other companies are find- 
ing other methods for con- 
trolling particles. Softimage 
treats collections of particles 
as flocks, which in turn are 
treated as objects, thus allow- 
ing animators to move flocks 
in the same way as other ob- 
jects are moved. 

The Symbolics Sprites 
software, which is based on 
lines rather than dots, can 
be constrained with curves. 
With this software, the im- 
pact of a particle hitting 
something can trigger other 
happenings—more particles, 
MIDI sound, and_ other 
events. Further, this software 
can drive 2D paintbrushes. 
Similarly, the Xaos 3D parti- 
cles can be combined with 
2D effects. “We can have a 
3D particle creature being 
painted with other particles,” 
says Curtis. Imagine that! 

When Cassidy Curtis began work- 
ing with particle systems at Xaos, he 
expected to spend a couple of 
months on the project. Now he be- 
lieves it could take him a couple of 
years to plumb the depths of what 
he can do with particles. 

“It’s a different way of doing 
things,” says Sims. “It’s not hard, 
just different. ’'m surprised it’s taken 
so long [to become popular].” CGW 
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Where it goes, 
nobody knows: 
No amount of 
computer power 
can predict the 
next convolution 
of a chaos-based 
visualization. 
This image was 
generated using 
Chaos—The 
Software, a PC- 
based program 
by Autodesk 
Retail Products 
(Bothell, WA) 
that provides 
windows to the 
world of chaotic 
dynamics. 


ORDER 


must first come to terms with a fundamental 
truth: Although behavior falling under its um- 
brella may seem chaotic in the literal sense, it is not ac- 
tually so. That is, while the 
complexities and irregulari- 
ties of so-called chaotic sys- 


T o understand the scientific theory of chaos, one 


tems cause them toappear COMPputer-generated images 


random and erratic, order is 
their hallmark. Yet their or- 
der is buried so deep beneath 
a facade of anarchy that it re- 
mains hidden until the sys- 
tem is viewed in a very abstract way. 

Computer graphics serves as the vehicle for detecting 
the emergent patterns of chaos, translating representa- 
tive computations into strangely beautiful images that 
are not only visually compelling but also scientifically 


In a chaotic world, 


uncover patterns in 
some unexpected places 


meaningful. Some chaotic models are created purely for 
artistic expression. Some chart the dynamics of real 
physical processes, such as the swing of a pendulum, 
the turbulent flow of fluid, and the electrical impulses 
of the human heart. And 
some depict such theoretical 
phenomena as the rise and 
fall of the stock market and 
the epidemiology of disease. 
Identifying chaotic activity 
involves plotting the coor- 
dinates of a system’s vari- 
ables (such as 3D position 
and velocity) over time in a multidimensional graph 
called “phase space.” In these graphs, a point represents 
the complete state of the system at every instant. As the 
system changes, the point assumes a new position in 
phase space and, over time, traces a trajectory. Systems 


IN CHAOS 
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considered chaotic are 
those whose trajectories 
form distinctive patterns, 
called attractors. Familiar 
examples include such 
mathematical models as 
the fractal-based Mandel- 
brot and Julia sets, as well 
as the Lorenze and Hénon 
“strange attractors.” 

While the behavior of 
chaotic systems is not ran- 
dom, it is unpredictable— 
a consequence of their 
characteristic “sensitive 
dependence on initial 
conditions.” To illustrate 
this, researchers often al- 
lude to the “butterfly ef- 
fect,” the possibility that 
the flutter of a butterfly’s 
wings in one part of the 
world can generate hurri- 
cane-force winds months 
later, thousands of miles away. 
The idea is that a slight change 
in an initial parameter can yield 
a wildly unexpected end result, 
leaving observers stymied as to 
what’s going to happen next. 

“If I were to put two leaves in 
a turbulent stream close togeth- 
er and let them drift apart, you 
could track their position 
through time to see where they 
go,” says Clifford Pickover, a 
scientist with IBM’s T.J. Watson 
Research Center (Yorktown 
Heights, NY) and author of 
Mazes for the Mind: Computers 
and the Unexpected (St. Mar- 
tin’s Press, New York; 1992). 
“Now if I start the whole thing 
off again with one leaf in a 
slightly different starting posi- 
tion, just move it a millimeter, it 
will end up in an entirely 
unpredictable position a minute later, totally far off from 
the first time.” 

So although the initial states can be described mathe- 
matically and expressed visually via computer graphics, 
“No computer in the world can tell you where these 
leaves will be in a minute,” says Pickover. “Even if you 
know all of the equations that define the motion, slight 
errors in your knowledge of the initial position of the 
leaves become magnified and magnified until you lose 
the ability to predict.” 

This being the case, how useful can the ability to 
visualize chaos really be? Why watch a movie if you 
can’t see the ending? 

“[The computer graphics] are really important to gain 
insight and intuition into a system’s behavior,” says 


Diana Phillips Mahoney is associate editor of Computer Graphics World. 
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“Chaos is everywhere in the real world,” says 
IBM's Clifford Pickover, who generated these chaot- 
ic images—called Tower (top) and Mandelbrot Set 
Stalks—on an IBM RISC 6000 workstation. 


Pickover. “Researchers 
can see where a system be- 
haves tamely and where 
it’s chaotic and can get an 
overall feeling for what’s 
going on.” 

According to University 
of Maryland mathemati- 
cian James Alexander, “It’s 
a perspective on things, a 
powerful way of describ- 
ing conditions. And the 
power that computer 
graphics brings to see all 
of these things gives you 
the ability to experiment 
and expand your hori- 
zons. So it goes beyond 
the technical aspects into 
the conceptual, mental 
side.” 

Such a technical/con- 
ceptual mergence fueled 
the discovery by Alexan- 
der of an atypical dynamical 
system. Whereas chaotic trajec- 
tories typically attract to com- 
plex, convoluted geometric 
shapes, Alexander used com- 
puter graphics to discover that 
the system in question com- 
prised three attractors that ap- 
peared as simple line segments, 
joining to form an equilateral 
triangle. In reality, however, the 
apparent simplicity belied very 
intricate paths that the starting 
points followed to the three at- 
tractors. “We would not have 
had the slightest idea of what 
was going on without the ability 
to investigate. It was playing 
around with the computer and 
seeing that things were hap- 
pening in funny ways that led 
me to try other things.” (Alexan- 
der created the images on a Sun 
Sparcstation running a custom program for the dynam- 
ics calculations and color indications and IDL to trans- 
late this data into visual information.) 

“T don’t think that result, that whole concept, would 
have happened at all without the ability to experiment 
on the computer graphically,” he adds. “What that led to 
was a basic understanding of what’s going on there. But 
it just opened the book. It showed us that these things 
were there; now we’re trying to understand [the 
phenomenon] further.” 

While much of the work on chaos is still purely theo- 
retical, “People are starting to apply it to real problems,” 
says Richard Lahey, the Edward E. Hood professor of en- 
gineering at Rensselaer Polytechnic Institute (Troy, NY). 
Lahey, along with colleagues in RPI’s Center for Multi- 
phase Research, has developed methods to predict 
chaotic phenomena in boiling water nuclear reactors 
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Equation-driven simulations of chaotic behavior generate beautiful and bizarre images, such as Clifford Pickover’s “Butterfly” (above) 
and “Starfish” (below) from Computers, Patterns, Chaos, and Beauty (St. Martin’s Press, New York; 1990). 


and use the data to ensure plant safety. With images gen- 
erated on IBM RISC 6000 workstations and ’486 PCs, La- 
hey’s group can determine under which circumstances 
the reactors’ operating conditions will be stable or 
chaotic and can test the impact of operating-parameter 
variations. “Basically, we’re solving a series of non-lin- 
ear differential equations for a number of variables— 
physical things like power level, system pressure, flow 
rate, all as a function of time—that the operators can 
change,” says Lahey. “If you get a chaotic response, a 
strange attractor, it means that 
you're having an oscillation 
that’s not repeatable. No matter 
how long you follow this oscil- 
lation, it won’t repeat itself, so 
it’s unpredictable. This is some- 
thing you want to avoid because 
the operators can’t tell what’s 
going to happen next.” 

For example, Lahey explains, 
“If [the oscillation] has a very 
huge amplitude once, then a 
very tiny one, and you have no 
idea what’s going to happen the 
next time, it’s very bad to oper- 
ate in that kind of situation be- 
cause it can cause physical 
damage to the reactor fuel.” 
Ironically, Lahey comments, 
“The undesirable behavior actually generates very beau- 
tiful graphical structures in phase space.” 

Computer graphics is more than just a convenience to 
Lahey’s work, it’s a necessary research tool. “The 
visualization and the instant feedback are very impor- 
tant in this business. Otherwise, the numbers are just 
too much to digest,” he says. “When I’m sitting at the 
screen, I can increase the power level a little bit and see 


94 * COMPUTER GRAPHICS WORLD JULY 1993 


what happens. You can actually see the orbit and if it 
will bifurcate into new orbits, and then you sort of fol- 
low your nose. Because there are so many degrees with 
the operating parameters, you couldn’t just submit a job 
and wait until it comes back. You’d never be so lucky to 
find a strange attractor that way.” 

Even with visualization capabilities, there’s still 
much room for improvement, says Lahey. “I think the 
thing that needs to be improved is our ability to find the 
parameters that cause the chaotic phenomena. Right 
now, we have no search algo- 
rithms; there’s no way to sys- 
tematically search through pa- 
rameter space to find out when 
things are going to become 
chaotic. You just have to feel 
your way by doing and looking. 

In addition to numerical sim- 
ulations of physical processes, 
experiment-driven visualiza- 
tions may also uncover chaotic 
behavior. Researchers have used 
this approach to chart, in real 
time, the large-amplitude chaos 
exhibited by a heart beating ar- 
rhythmically, which can be a 
precursor to sudden death from 
cardiac arrest. In an unhealthy 
heart, the interval between beats 
(which varies slightly in a healthy heart) varies dramati- 
cally, becoming longer or shorter in seemingly random 
fashion. However, when electrocardiograph (EKG) data 
from an arrhythmically beating heart is plotted in phase 
space, the models representing the successive intervals 
show distinct patterns. 

Armed with this knowledge, researchers are working 
toward creating a “smart pacemaker” that will automati- 


cally detect the onset of a 
chaotic arrhythmia and in- 
tervene to re-establish a 
regular beat. Doing so, 
however, requires the 
ability to control chaos. 
“Everybody believes that 
a chaotic system can’t be 
controlled, but that’s actu- 
ally not true. A chaotic 
system can’t be predicted, 
but it can be controlled,” 
says William Ditto, an ex- 
perimental physicist in- 
volved in the cardiac proj- 
ect, who is in the process 
of setting up an applied 
chaos laboratory at the 
Georgia Institute of Tech- 
nology in Atlanta. 

In 1990, Ditto and col- 
league Mark Spano of the 
Naval Surface Warfare 
Center (Silver Spring, MD) 
demonstrated the possibil- 
ity of controlling chaotic behavior. “We were able to 
take a vibrating metal ribbon that was chaotic, and 
through the use of [Macintosh- and ’486 PC-based] com- 
puter graphics we were able to study the system in real 
time and then put out signals in order to make it behave 
in a very regular way,” says Ditto. “What’s amazing is 
that the very thing that gives you fits with chaos—the 
unpredictability—is the feature 
that allows you to dramatically 
control the system and make it do 
your bidding.” (In addition to us- 
ing commercial data analysis 
software, including Mathematica 
[Wolfram Research; Champaign, 
IL] and IGOR [Lake Oswego, OR], 
Ditto and Spano, along with col- 
league John Lindner of the Col- 
lege of Wooster in Ohio, are de- 
veloping a turnkey, multiplatform 
visualization and data acquisition 
program called the Nonlinear Dy- 
namics Toolbox for the analysis 
of chaotic systems.) 

Working with researchers from 
UCLA—cardiologist James Weiss 
and physiologist Alan 
Garfinkel—Ditto and Spano ex- 
perimented with the possibility 
of controlling cardiac chaos, at- 
tempting to electrically control ir- 
regular rhythms in rabbit hearts. 
“Basically, the whole idea is that 
we take real-time data and visual- 
ly create a geometric object on the 
screen to indicate how a system is being chaotic and 
how to control that system,” says Ditto. “We then try to 
identify these beautiful fractal structures numerically 
and develop algorithms. But all of the work starts with 
us throwing computer graphics up on the screen from 


ly symmetrical equations. 


A “pattern on average,” this symmetrical model 
was extracted from apparently random iterations of mathematical- 


The chaotic attractors representing an ar- 
rhymthic heart beat provide researchers with 
clues to controlling the dangerous activity. 


real-time data.” 

The real-time aspect is 
crucial to such projects, 
says UCLA’s Garfinkel. 
“We’re making a judgment 
of what is the chaotic pat- 
tern of this arrhythmia. 
We’re not making a stereo- 
typed intervention based 
upon some general prop- 
erties of arrhythmias. Al- 
though there’s some gener- 
al theory underlying it, we 
really need to make 
interventions based upon 
the beat-to-beat changes of 
this arrhythmia in this 
heart right now, so it total- 
ly has to be real time.” 

While most of the 
chaos-based images for the 
cardiac project are gener- 
ated at the’ PC::level, 
Garfinkel notes that occa- 
sionally workstation pow- 
er is necessary to attain enhanced perspectives. For ex- 
ample, the researchers used AVS (Waltham, MA) soft- 
ware on a Silicon Graphics workstation to create a 
rotatable 3D plot of the cardiac data. “That’s a big data 
file—about 120,000 points at about two bytes per point 
just for the raw data. To make a 3D rotatable version, 
you're out of ‘PC-ville,’ ” says Garfinkel. The workstation 
image, however, was not a real- 
time representation. “We use 
AVS for data analysis at leisure.” 

Ultimately, the researchers 
hope to develop an automatic 
defibrillation device that will rely 
on chaos to detect arrhythmic 
activity and use the chaos itself to 
control the heart with a very 
small current of electricity. “What 
we're trying to do right now is to 
create an actual device that will 
let doctors see fractal attractors of 
human heart-beating patterns,” 
says Ditto. 

Based on such visual informa- 
tion, the researchers hope that 
doctors will be able to predict if a 
person is at risk for having a heart 
attack or heart arrhythmia prob- 
lems, and, says Ditto, “if a person 
is already having an arrhythmia, 
be able to pull them out of it.” 

Because neuro-electrical sig- 
nals also appear to be chaos- 
based, Ditto is working with Dr. 
Steven Schiff, a pediatric neurol- 
ogist at Children’s National Medical Center in Washing- 
ton, DC, to develop a device that will use electrical stim- 
ulations to intercept the onset of epileptic seizures. 

The reliance on computer graphics in the heart 
rhythm study demonstrates the technology’s impact not 


Data courtesy of Michael Field and Martin Golubitsky; Symmetry in Chaos (OUP; 1992) 
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only on scientific inquiry 
but also on the perception 
of mathematics and its rel- 
evance to research. “Nine- 
ty-five percent—and I’m 
being conservative—of the 
so-called results in chaos 
theory are not mathemati- 
cally provable,” says Gar- 
finkel. “They’re computer 
approximations—numerl- 
cal integration—which is 
not the same as real, cal- 
culus-type math.” 

For instance, he ex- 
plains, in observing a 
heart rhythm in real time, 
“We watch the state point 
move around on the 
screen and we make our 
judgments based on that. 
We can’t prove that the da- 
ta we see is being generat- 
ed by a mathematically 
chaotic system, but we 
look at the graphics that 
are generated from the da- 
ta and it says chaos to us. 
Therefore, we proceed to 
use the control of chaos 
theory and, low and be- 
hold, it controls this phe- 
nomenon, so that’s a pret- 
ty good reason to think 
that it’s chaos. But this is 
computer graphics, not 
math.” In this sense, he 
says, computer graphics is 
redefining the concept of 
what math is. “It’s no 
longer proofs and theo- 
rems. None of the equa- 
tions we use to model 
biological and physiologi- 
cal things is capable of an- 
alytic or provable solu- 
tions; we just computer- 
simulate.” 

However, while it is im- 
possible to depict the infinitesimal solutions represen- 
tative of “real” math, the assumptions necessary to 
simplify calculations for computer simulations are 
fairly well-established, according to Martin Golubitsky, 
a professor of mathematics at the University of Hous- 
ton. “A lot of classical applied mathematics and 
physics have gone into trying to derive what are rea- 
sonable equations for various situations. And whatever 
the equations are, they’re considered to have certain 
general properties that can be, to some extent, under- 
stood or at least thought about in terms of maps that 
generate chaotic dynamics.” 

Golubitsky and his colleagues rely on these maps to 
explore the relationship of symmetry to chaos. As with 
the concepts of patterned activity and control, the no- 
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Chaotic trajectories of a dynamical system attract to three seem- 
ingly simple line segments, forming an equilateral triangle. The 
apparent simplicity belies very intricate paths that the starting 
points followed to the three attractors. 


By manipulating the magnetic field applied to a vibrating metal 
ribbon, researchers can shift the position of the computer-gener- 
ated chaotic attractor corresponding to the ribbon’s motion. The 
color variations indicate magnetic field differences. 


tion of symmetry, with its 
connotation of orderli- 
ness, seems an unlikely 
component of chaos. How- 
ever, says Golubitsky, “On 
the simplest level, we’ve 
been able to show that 
there are lots of chaotic at- 
tractors with nice symme- 
try. By pulling out this reg- 
ularity, we're trying to say, 
well, chaotic dynamics is 
complicated dynamics, 
but in some respects it 
may be more easily under- 
stood than people realize.” 

To this end, Golubitsky 
and Mike Field, co-au- 
thors of the book Symme- 
try in Chaos (Oxford Uni- 
versity Press; 1992) have 
been able to extract sym- 
metrical models from 
chaotic attractors based on 
time averages of the solu- 
tions. The results of these 
“patterns on average” are 
both aesthetically pleasing 
and scientifically useful, 
says Golubitsky. On the 
artistic side, “Instead of 
the wild, avant-garde-type 
pictures typical of chaotic 
dynamics, the symmetry 
tends to make them regu- 
lar and familiar—reminis- 
cent of lots of non-repre- 
sentational art.” 

From a scientific per- 
spective, says Golubitsky, 
“We've been talking to 
some experimental physi- 
cists about whether you 
can look at standard ex- 
periments [such as in- 
vestigations of fluid flow 
or surface wave patterns] 
and see if this notion of 
symmetric chaos is a real 
physical phenomenon. In the last year or so, there’s 
been a lot of evidence supporting this; therefore it’s use- 
ful to look at it and try to understand it.” 

As noted previously, chaos theory, by its very na- 
ture, is baffling. At most, what’s been discovered so far 
represents only a peephole into what’s yet to be 
learned. And at the very least, says University of Mary- 
land’s James Alexander, it serves as a sort of cautionary 
note. “No matter how much we think we know nature, 
there’s going to be some new twist that she throws at 
us. I have no doubt that if people understand this thor- 
oughly, something new will come along. It’s a sort of 
lesson—that nature seems to be infinitely compli- 
cated—and every time we take one step, there’s anoth- 
er step to go.” CGW 


Data courtesy of James Alexander, University of Maryland/College Park 
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BY L. STEPHEN WOLFE 


he shaping of freeform sur- 
faces—surfaces that cannot 
be described by planes, 
cylinders, and conic sec- 
tions—remains one of the 
great technological chal- 
lenges of the CAD/CAM industry. 
Granted, a great many products 
can be designed without such sur- 
faces. For example, makers of indus- 
trial machinery, computers, tele- 
phone switches, and construction 
and farm equipment can create prod- 
ucts without ever employing geome- 
try more complex than a counter- 
sunk hole or cylindrical fillet. 
However, firms that make prod- 
ucts conforming to rules of fluid dy- 
namics, such as cars, ships, or air- 
planes, make use of shapes that 
can’t be described by simple analyt- 
ic geometry. So do firms making ar- 


tistically styled products, ranging 
from children’s toys and jewelry to 
automobile trim. For these outfits, 
the process of turning concepts into 
finished products is long, expen- 
sive, and torturous. 

What’s needed is a truly integrat- 
ed approach to the design of free- 
form shapes that would permit the 
construction of a precise, three-di- 
mensional mathematical product 
model that could serve a variety of 
purposes. 

In the early phases of design, such 
a model could be used to develop 
artistic concepts or aerodynamic re- 
quirements. This design would be 
facilitated by the production of 
shaded renderings of the model and 
possibly by rapid production of 
physical prototypes. 

When the exterior shape was sat- 


Diagnosing surface flaws: 
Control Data’s ICEM Surf 
software gives engineers a 
variety of tools for 
diagnosing subtle flaws in 
surface models. 
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isfactory, the math model then could 
be extended by engineers who 
would add features necessary to 
make a complete product. For ex- 
ample, when a stylist was finished 
with the exterior surface of a fender, 
another designer could add the 
necessary flanges and fastener holes 
for attaching it to the car. Working 
from accurate CAD models, ana- 
lysts could also use the model to 
check structural integrity, estimate 
weights, and perform process simu- 
lations such as mold flow or stamp- 
ing die analysis. 

When the product design is com- 
pleted, an accurate CAD model 
could even be used to design proto- 
type and production tooling. Nu- 


L. Stephen Wolfe is president of CAD/CAM Pub- 
lishing Inc. (San Diego, CA), a publisher of books 
and newsletters on CAD and rapid prototyping. 
This article was adapted from an article that ap- 
peared in the April 1993 issue of the Computer- 
Aided Design Report newsletter. 
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merically controlled machine tools 
could cut die and mold cavities 
using programs generated directly 
from mathematical models. And co- 
ordinate measuring machines could 
be programmed to inspect both tools 
and parts using coordinates ex- 
tracted from the CAD models. 


Today’s Limitations 

Although CAD/CAM vendors 
have been promising this sort of 
integration since the early 1980s, the 
reality today is that individual acti- 
vities remain fragmented among a 
variety of incompatible systems. 

The best surface-modeling capa- 
bilities today can be found in those 
systems targeted at industrial de- 
signers. These systems include, for 
example, Alias Research’s Studio 
program, Evans & Sutherland’s 
CDRS program, and Computer De- 
sign Inc.’s DesignConcept software. 
What such systems lack, however, 


are the engineering, drafting, and 
manufacturing functions needed in 
a complete CAD/CAM environment. 
At the other end of the spectrum 
are the CAD/CAM systems, which 
typically offer far inferior surface- 
modeling capabilities. Granted, 
some vendors have recently im- 
proved the rendering capabilities of 
their surface modelers and have 
added some useful diagnostic capa- 
bilities (see “Modeling Made Easy,” 
November 1992), but the problem 
is that it is still too hard to create 
good-looking surfaces that are also 
mathematically precise with most 
currently available CAD tools. Too 
often, surfaces contain unwanted in- 
flections and discontinuities where 
distinct mathematical surface patch- 
es meet. Moreover, these surfaces of- 
ten contain so many surface entities 
that changing them becomes a time- 
consuming, labor-intensive activity. 
Today’s most popular CAD/CAM 


systems—such as CADDS, Catia, 
and Unigraphics—employ surfaces 
called “non-uniform rational B- 
splines” (NURBS) or special cases of 
NURBS called Bezier surfaces. 
These surfaces are two-dimensional 
analogs of spline curves, originally 
developed in the 1940s by I.J. 
Schoenberg. 

In those days, aircraft and ship 
designers employed thin pieces of 
cane or bamboo, called splines, to 
define the surface of the hull. By 
measuring the positions of these 
splines, the designers created tables 
of points, which were used to build 
the ship. What Schoenberg did was 
develop a mathematical formula 
that behaves like these physical 
splines. He wanted his curves to 
pass smoothly from one support 
point to the next without unwanted 
inflections or discontinuities. Fifty 
years later, Schoenberg’s techniques 
are still employed to design freeform 


surfaces. 

Today, designers must create sur- 
faces by drawing regularly spaced, 
three-dimensional spline curves 
through which spline surfaces will 
be fit later. In some cases, these 
curves are laid through arrays of 
points produced by an aerodynam- 
ics program or (worse) digitized 
from a physical model. Getting these 
spline curves in exactly the right po- 
sition to create a smooth surface 
isn’t easy. Anyone who has mucked 
about with spline or Bezier curves 
on a CAD system soon discovers 
that producing a long, gracefully 
flowing curve takes a good deal of 
fussing. Small displacements in data 
or control points produce wiggles in 
the curves. Fix one, and another ap- 
pears somewhere else. 

Once the curves are smooth, there 
is no guarantee that surfaces through 
them will be. If the curves are mis- 
aligned slightly, the resulting sur- 


face may again have unwanted dips 
or discontinuities. When a surface 
isn’t right, the creator has two choic- 
es. The first is to delete it, move the 
curves, and try to fit a new surface 
again. The second is to try to fool 
with the control points of the sur- 
face to make it look right. Both solu- 
tions are time-consuming and nerve- 
wracking. 

The tools provided by CAD/CAM 
software to check the shapes of sur- 
faces often make things worse. Most 
CAD systems can produce shaded 
images of surfaces. They do this by 
approximating the surfaces with a 
mesh of polygons. Then they use ei- 
ther Gouraud or Phong shading al- 
gorithms to produce a pretty picture. 
Unfortunately, the picture may mask 
small blemishes in the actual sur- 
face. Indeed, the shading techniques 
are designed specifically to hide Lit- 
tle glitches in the surfaces, not to ac- 
centuate them. 
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A few systems have diagnostic 
aids that are more helpful than 
shading. One technique is to display 
vectors normal to the surface at 
closely spaced intervals. The normal 
vectors allow workers to see where 
the surface is undulating. A second 
technique is to display reflectance 
and curvature plots of the actual 
surfaces. These plots indicate where 
the first and second derivatives of 
the surface are changing rapidly. 
Systems intended mainly for styling 
allow light sources to be placed at 


mathematicians call “C2 continu- 
ity.” Such surfaces are important for 
aerodynamic or hydrodynamic rea- 
sons. Imagine a molecule of air or 
water traveling along the boundary 
of a solid object. If the curvature of 
the object changes suddenly, the ac- 
celeration of the molecule must 
change abruptly too. Such changes 
increase drag—an effect designers 
try to avoid. It turns out that for aes- 
thetic reasons, surfaces with C2 con- 
tinuity are graceful and pleasing to 
look at. 


“The central idea of this work,” 
according to David Gossard, the lab- 
oratory’s director, “is that naturally 
smooth shapes can be created by 
solving the partial differential equa- 
tions of a lamina.” 

The computer-generated surfaces 
created at M.I.T. behave like elastic 
membranes. Edges of the surfaces 
can be fixed to any arbitrary space 
curve. Individual points on the sur- 
face also can be fixed. When posi- 
tive or negative pressure is applied 
to the surface, it deforms just as a 


One of the strong features of Parametric Technology’s Pro/Surfacer 
program, which was used to create this helicopter fuselage, is its 
ability to incorporate topological information with surfaces. 


low angles to the surface, illuminat- 
ing surface blemishes. 

What’s needed, however, is more 
sophisticated CAD/CAM software 
that behaves more like traditional 
artists’ materials. The most impor- 
tant characteristic of a surface-de- 
sign program is that it should auto- 
matically maintain continuous first 
and second derivatives over rela- 
tively long distances wherever the 
designer needs them. Understanding 
why this capability is so important 
takes a little explanation. 

It is obvious that good CAD mod- 
els must have continuous surfaces. 
Gaps in surfaces thwart NC tool- 
path generators, finite-element mod- 
elers, and rapid prototyping sys- 
tems. Properly designed parts also 
should have surfaces with continu- 
ous first derivatives as well. This en- 
sures that all surfaces meet tangent 
to one another. 

Surfaces with continuous second 
derivatives have no abrupt changes 
in curvature. The curvature of the 
surface changes gradually from one 
point to the next, a characteristic 
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Michigan. 


Computer-aided designers need to 
control whether or not their surfaces 
obey C1 or C2 continuity. It can be 
shown mathematically that NURBS 
surfaces are capable of maintaining 
C1 or C2 continuity between any 
two surface patches. However, creat- 
ing an interesting shape with 
NURBS may require many surface 
entities, and designers should not 
have to fuss with each one. What is 
needed are surface entities that en- 
compass multiple NURBS patches 
and maintain C1 or C2 continuity 
across all of them automatically. 

Applied mathematicians are 
working on a number of interesting 
approaches to make freeform sur- 
faces easier to create. For example, 
some interesting new surface-mod- 
eling technology was recently devel- 
oped at the Massachusetts Institute 
of Technology (Cambridge, MA) in 
the CAD Laboratory in the depart- 
ment of Mechanical Engineering. 
The work was sponsored, in part, by 
Ford Motor Company, a firm with an 
obvious interest in more efficient 
surface-modeling techniques. 


The new surfacing program from Imageware incorporates 
advanced surfacing technology developed at the University of 


rubber membrane or soap bubble 
would. Like the physical mem- 
branes, the equations of the surface 
minimize “the weighted sum of its 
area and curvature.” Hence, the sur- 
faces produced by the modeler are 
inherently smooth and attractive. 

Designers have several tools for 
controlling the shape of the mem- 
brane models. First, they may fix in 
space points or curves on the sur- 
face. For example, to create the 
shape of an engine intake duct, the 
designer could define several cross 
sections along the duct and force the 
surface to pass through them. A sec- 
ond method of control is applying 
positive or negative pressure to the 
surfaces to deform them. Pressures 
may be uniform or may vary from 
one point on the surface to another. 
Third, the designer may alter the rel- 
ative weights of area and curvature 
that are minimized by the equations. 
Changing the weighting functions 
alters the membrane stiffness, caus- 
ing it to deform more or less under a 
given pressure. 

In demonstrations of the technol- 
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ogy at M.I.T., researchers showed 
that designers need not explicitly 
type pressures or weighting factors 
to change the shape of surfaces. In 
the graphical user interface de- 
signed for the system, a slider bar al- 
lowed operators to adjust pressures 
on the surfaces until they looked 
right. Running on a fast workstation, 
the demonstrations are extraordinar- 
ily dynamic. When pressure on the 
membrane is increased suddenly, 
the membrane oscillated back and 
forth like a very flexible drum head. 

Work similar to M.I.T.’s 
has been done at the Univer- 
sity of Michigan and incorpo- 
rated into products such as 
the Surfacer software pro- 
gram from Imageware (Ann 
Arbor, MI). Concepts such as 
the Gregory patch also could 
be incorporated into ad- 
vanced surface design prod- 
ucts. This unconventional 
surface allows unlimited 
numbers of surfaces to be 
blended with a single patch. 

Some CAD developers ar- 
gue that new mathematics 
aren’t needed to make CAD 
systems more tractable. Lynn 
Hock, technical director of 
Autodesk’s mechanical divi- 
sion (formerly Micro Engi- 
neering Solutions), says low-order 
NURBS surfaces provide an ade- 
quate foundation for any type of sur- 
face design. What’s needed, she 
maintains, is software that elimi- 
nates fussing with individual sur- 
face patches and lets designers work 
with NURBS in more natural ways. 
These would include better software 
tools for creating, editing, trimming, 
filleting, and blending surfaces. Ac- 
complishing these objectives, how- 
ever, will take a great deal of study 
of how designers now use and 
would like to use complex surfaces. 
It will also require creative and so- 
phisticated programming that no- 
body has yet invented. 

New surfaces by themselves don’t 
make complete CAD systems. They 
must be combined with more con- 
ventional geometric construction 
techniques such as the ability to cre- 
ate shapes with plane or cylindrical 
surfaces, round or polygonal holes, 
slots, lands, bosses, fillets, and other 
regular features. An improved gen- 
eration of surface modelers also 
should incorporate topological in- 
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formation together with surfaces. 
(Products such as Parametric Tech- 
nology’s Pro/Surface and EDS’ Uni- 
graphics, Version 10 programs are 
doing this already.) 

The surface modelers in common 
use today don’t keep track of part 
topology, and consequently, design- 
ers of interesting shapes (and appli- 
cations which use the geometry, 
such as NC milling) have trouble 
distinguishing surfaces that lie in- 
side the part from those outside. 
And, of course, models of parts with 


Because of its ability to define topology (connectivity) 
between surface patches, Matra’s Euclid program allowed 
Renault to machine across all the patches in this engine 
design as if they were one. 


complex surfaces must be able to be 
combined into assemblies. 

Yet it would appear that better 
surface-modeling technology is 
available. The question is, why 
haven’t the mainstream CAD/CAM 
vendors incorporated it more fully 
into their products? There are sever- 
al reasons. 

First of all, until recently comput- 
ers were too expensive for the job. 
Most of today’s popular CAD/CAM 
software was written for minicom- 
puters or mainframes. These sys- 
tems were so expensive that only a 
few million instructions per second 
(MIPS) could be allocated to each 
worker. As a result, designers of ear- 
ly software for modeling freeform 
surfaces had to be conscious of how 
much computing effort was required 
to display or evaluate their models, 
lest response time grow to hours in- 
stead of minutes. 

Second, applied mathematicians 
are still developing mathematics for 
freeform surfaces. The Bezier and B- 
spline surfaces employed by the 
most popular CAD/CAM systems 


were conceived in the 1960s and 
1970s. In the 1980s, mathematicians 
developed more powerful tech- 
niques, but until recently the com- 
puting power was not available to 
implement these ideas for a reason- 
able cost. 

Third, most of the leading 
CAD/CAM programs are not de- 
signed to easily incorporate new 
modeling functions. Adding new 
surfaces requires modifying and de- 
bugging hundreds of subprograms, 
many of which are poorly docu- 
mented and not well-under- 
stood by today’s developers. 
The difficulty of improving 
these programs is illustrated 
by IBM’s efforts to improve 
its Catia product. In response 
to requests from Boeing, IBM 
agreed in 1987 to incorporate 
NURBS into Catia. Today 
that work is still not com- 
plete. Computervision expe- 
rienced similar (although not 
quite so lengthy) delays in- 
corporating NURBS into its 
CADDS 4X software. 

Because it is so difficult to 
update the surface mathe- 
matics of existing CAD/CAM 
systems, developers general- 
ly have been reluctant to 
incorporate suggested im- 
provements. Indeed, Salahuddin 
Khan, director of CADDS 5 product 
marketing for Computervision, 
bluntly told Computer Graphics 
World in November 1992 that, “The 
lists of things our users are asking 
for is growing esoteric ... We believe 
we've handled the vast majority of 
modeling circumstances and that 
people can define anything they 
wish to define.” 

While Khan is technically correct, 
he misses the point. Conventional 
surface modelers are so difficult to 
use that defining many shapes is not 
cost-effective. 

Maybe it’s time for CAD managers 
to pay attention to how surface 
models are being used and the 
amount of time and designer pain 
that goes into creating them. With 
the software technology and com- 
puting power available in the 1990s, 
the CAD/ CAM industry can de- 
velop better software than is cur- 
rently available. But that will hap- 
pen only if customers make easi- 
er modeling a priority in their 
buying decisions. CGW 
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icture yourself as a traveler waiting at New 
York’s Kennedy Airport. You’ve just missed 
your connecting flight home and you’ve got 
some time to kill. On impulse, you decide 
to take a little cab ride into the city to check out 
the sights. You hop into one of New York’s 
mobile nostalgia pieces, a yellow checkered cab. 
Your driver Raul whisks you off on the start of a 
journey you're never going to forget. Too bad you 
didn’t notice the “666” on the license plate or 
take a closer look at your driver. It’s too late to 
turn back now. You’ve just stepped into the “Hell 
Cab,” and you’re in for one hell of a ride. 

This scenario is the opening premise for the 
new CD-ROM-based, time-travel adventure game 
“Hell Cab: A Time Machine With a Checkered 
Past.” The game has been drawing (and holding) 
the interest of crowds at MacWorld Expo, 
Intermedia, and other similar trade shows. Like 
many CD-ROM-based games, Hell Cab harnesses 
the CD-ROM’s capacity to store vast quantities of 
imagery so the player can enjoy a multitude of 
new scenarios each time the game is played. But 
what may give Hell Cab an edge over some of the 
more standard game formulas is the effort its 
creator has made to present the user with a 
quality of graphics that is both highly realistic 
and stimulating. 

Graphics go a long way in this $100 game 
toward immersing the player in what Hell Cab 
inventor Pepe Moreno hopes will be akin to a 
cinematic experience. Moreno has devoted 
meticulous attention to integrating 3D models and 
video imagery of human characters in a 
convincing way. He has also made careful use of 
color and image processing techniques to lend vi- 
brancy and accuracy to the experiences in which 
the unwitting taxi passenger becomes involved. 

This is not to say that the game’s storyline, by 
comparison to the graphics, is that of the typical 
science fiction/space aliens adventure. With Hell 
Cab, you get to interact right off the bat with real- 
life characters, such as your cab driver Raul. 

As Hell Cab’s action proceeds, Raul ends up 
charging you more money than you have avail- 


Gaye L. Graves is a freelance writer based in the San Francisco 
Bay area. 
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Full-screen display of video characters, such as these female slaves from Hell Cab’s Roman period sequence, form part of creator 
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Pepe Moreno’s effort to bring greater realism to CD-ROM games. 


able for your taxi excursion into the 
city. But he is willing to give you a 
special deal if you simply sign on 
the dotted line. Having done so, you 
then discover you have signed a 
contract with the devil and from 
that point on, you must attempt to 
beat the contract by finishing the 
game alive—with your soul intact. 

This high-stakes challenge 
launches an interactive adventure 
that plays out over several venues, 
including the Empire State Build- 
ing, a Roman coliseum in 59 A.D., 
the World War I trenches of Verdun, 
and a Jurassic-period jungle popu- 
lated by some rather cranky di- 
nosaurs. With the intensity of its 
plot and its graphics, Hell Cab has 
the potential to spellbind a partici- 
pant in the manner of virtual reali- 
ty. However, Hell Cab is better than 
virtual reality. The user is treated to 
an alternative reality without the 
unpleasant experience of wearing a 
helmet or mentally filling in the 
gaps of a low-resolution world. 


Roots of Hell Cab 

At press time, Hell Cab was 
scheduled to be available on the 
consumer level during this month. 
Creator Moreno, an artist recognized 


for his visual storytelling and sense 
of color, may already be known to 
some CGW readers as the writer and 
illustrator of Digital Justice, a hard- 
cover comic book thriller (pub- 
lished by New York-based DC 
Comics Inc.) that pits Batman 
against the Joker in the context of a 
futuristic world controlled by com- 
puters (see “Batman Meets the Com- 
puter,” August 1990). 

A native of Valencia, Spain, 
Moreno has worked in the United 
States since 1977. Settling initially 
in San Francisco, he put his illus- 
trating skills to work by doing free- 
lance illustrations for the Warren 
Publications horror comics Creepy, 
Eerie, and Vampirella. In 1982, 
Moreno packed up his red 1967 
Cadillac and set off across the coun- 
try—destination New York City. 
There he quickly completed three 
comic books in the style of hardcov- 
er novels: Rebel, Joe’s Air Force, and 
Gene Kong. Working in the longer 
novel format, he began thinking of 
comics as “movies on paper,’ an 
orientation that would later serve 
him well with Hell Cab. 

For the next few years, Moreno 
became fascinated, first with the 
Amiga for its color paint capabili- 
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ties, and then with the Macintosh II 
when it arrived on the scene in 
1987. It was with Digital Justice that 
Moreno truly harnessed the func- 
tionality of the Mac II. His use of the 
machine for the shading, modeling, 
and 3D effects seen in the bobok— 
and for the creation of a huge digital 
database of characters and scenes— 
set him up nicely to pursue a digi- 
tal, interactive version of Digital Jus- 
tice. The fact that Hell Cab, instead, 
has ended up becoming Moreno’s 
first interactive product can be at- 
tributed to an 18-month hold he en- 
countered in his licensing of the 
Batman character during the time 
the movie Batman was sweeping 
the theaters. 

Moreno recovered nicely from 
this setback by implementing for 
Hell Cab many of the skills and 
techniques he had developed for 
Digital Justice. For nearly a year, 
Moreno worked for the most part 
alone—at what for him was not so 
much the evolution of a game as an 
artistic project—a computer-based 
motion picture of which he was 
producer and director. During this 
time, Warner New Media signed on 
as the publisher/distributor for Hell 
Cab. As the project grew more com- 
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plex, Moreno added people to the 
Hell Cab team: Phil Simon, associ- 
ate producer of model animation, 
sound editing, and voice-overs; Ju- 
lian Urbach, programmer for the 
game code, inventory window code, 
and memory management; Mark 
Castle, programmer for the naviga- 
tion matrix code; Jeff Essex, creator 
of original music and contributor of 
sound effects; and Jim Ludtke, 3D 
animation expert. 


the dinosaurs and foliage. 


Ever true to the spirit of this proj- 
ect as a real-life, cinematic experi- 
ence, Moreno gleaned the characters 
of Hell Cab from videotaped footage 
of his own friends and relatives, 
captured with a Hi-8 camera against 
a blue screen in his livingroom. In 
addition to the sinister Raul, there is 
Hell’s accountant who informs you 
in his Texas accent of how many 
“lives” you have left (in this game, 
you have three). A gladiator slave, 
female slaves, guards, and a Nero 
populate the Roman storyline. 
French and German soldiers inter- 
act with you in the World War I 
Verdun scenario. 

Videography proved a strong aid 
to Moreno in his goal of creating 
digital entertainment whose graph- 
ics would prove more convincing 
and appealing than what is found in 
many computer games. Video, of 
course, let Moreno employ charac- 
ters whose images and voices were 
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synchronized—a benefit he would 
not have had if he had tried to work 
with photographs of his characters. 
But beyond that, Moreno strove to 
incorporate video in a lifelike way 
by filling the entire screen with the 
image of a character rather than re- 
lying on a small QuickTime win- 
dow for the display (it should be 
noted that he was able to use Quick- 
Time extensively elsewhere in Hell 
Cab, such as for self-contained ani- 


Both 2D and 3D tools served Moreno well in terms of producing stimulating gameplay. For the 
prehistoric jungle storyline, Moreno used Adobe Photoshop for 2D backgrounds but Swivel 3D for 


mation windows). While the effect 
of interacting with a full-screen 
character is compelling, the com- 
puter won’t support a 30-frame-per- 
second, full-motion display. 

“When you go beyond a tiny 
[full-motion] QuickTime window,” 
explains Moreno, “you start multi- 
plying the data by tens. We do offer 
a full figure in front of you that you 
can fight with or talk with, whatev- 
er. But to get that, we had to drop a 
lot of the frames. Technically, we 
had no choice.” 

Beyond the challenge of creating 
full-screen characters, Moreno also 
wanted to present video and anima- 
tion that users could play at a con- 
sistent rate on any computer. PACo 
Producer 2.0 from The Company of 
Science & Art (CoSA; Providence, 
RI) came in handy here as a soft- 
ware-only compression and play- 
back system for presenting digital 
videos, animations, images, and 


sound on all of the major computing 
platforms. PACo’s unique file for- 
mat enabled Moreno to compile his 
multimedia production on the Mac- 
intosh but still have it available to 
Hell Cab players who could poten- 
tially be using Macs and PCs run- 
ning Windows 3.0. 

Moreno struggled conscientiously 
not only with how to bring human 
figures most effectively into the 
game but also with how to integrate 
3D models and scenes. 
Initially, Moreno and 
Larry Israel, art director 
for Warner New Media, 
set off for New York to 
videotape the Empire 
State Building, Kennedy 
Airport, and assorted 
street scenes. Says Israel, 
“We actually went off to 
New York to do, as you 
would call it in the 
movie business, princi- 
pal photography. In this 
case, it was photography 
and videography of the 
settings. Originally we 
thought we were going 
to put out the product 
with the gameplay based 
on straight digitized 
photography.” 

But an aesthetic deci- 
sion had to be made ear- 
ly on in the production 
process about just what 
role still photography 
was going to play in an ambitious 
project such as Hell Cab. Moreno 
states, “We discovered that using 
photographs for interactivity creat- 
ed a ‘dead’ medium. By that I mean 
that it doesn’t seem to matter how 
much perspective a photo has, it 
still looks flat even when it’s com- 
bined with 3D computer-generated 
models. Also, they look dead. They 
have no life.” 

Moreno tackled the issue by de- 
veloping a way—with the aid of 
Adobe Photoshop from Adobe Sys- 
tems Inc. (Mountain View, CA)—to 
process Hell Cab imagery, whether 
it be photography, video footage, or 
computer-generated material. The 
idea was to invest all of the imagery 
with what Moreno calls “a similar 
aesthetic or hyper-real effect.” 
Moreno declines to offer every last 
detail about how he used Photo- 
shop to do this, for one reason be- 
cause artistic temperament guided 
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OIL SATURATION 


Oil saturation levels in an underground reservoir. 

Image combines multiple visualization techniques: color, horizontal 
Slicing, arbitrary cutting planes, color spheres and vector arrows. 
Data courtesy of IBM, Kingston, New York and John Killough, University of Houston. 
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him more than the scientific appli- 
cation of a particular tool. “Some- 
times it was a blend, sometimes it 
was a transparency effect. Other 
times it was certain filters, or a type 
of contrast or saturation,” he states. 

The end result of all of this image 
processing was that the rough edges 
caused by integrating different me- 
dia were “smoothed out.” Says 
Moreno, “The lighting, the textures, 
everything had to look like it was 
coming from the same world. We 
didn’t want the user to know that 
one thing was coming from a photo- 
eraph, while another thing was a 3D 
model.” 

On top of the image processing, 
Hell Cab’s treatment of color per se 
also became part of the aesthetic 
formula to draw participants into 
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tion that brings the colors up.” 

No description of Moreno’s ef- 
forts to produce gripping graphics 
for Hell Cab would be complete 
without a mention of the labor he 
put into constructing many of his 
models. In a number of cases, for 
which Moreno originally thought he 
might simply “drop in” a photo- 
graph, he found that he needed, in- 
stead, to reconstruct the object or 
model himself in order to achieve 
the proper realism. “Look at some- 
thing like the pattern on a floor,” he 
says. “If you photograph it, you’re 
going to get all sorts of reflections 
on it. There’s just no way that it’s 
humanly possible to retouch every 
photograph to get rid of all of the 
alien elements. Basically, you can 
look at the photograph and use the 


ppealing than a digitized photographic scene on many 
occasions during the creation of Hell Cab. While photos were used to gain a sense of a scene’s 
perspective lines, creator Moreno usually saw fit — as he did with this Empire State Building 


environment — to reconstruct scenes and models within the computer. 


the action. Moreno’s goal here was 
to bring out colors in the style of a 
classic technicolor movie. “Have 
you ever seen a technicolor Elvis 
Presley movie?” Moreno asks. “It 
sort of has better-than-reality color. 
The sea looks bluer. The cars look 
gorgeous. The grass looks beautiful. 
It’s like candy reality.” 

Adobe Photoshop again served as 
Moreno’s right-hand tool to achieve 
this color effect. And while again 
hesitant to tell all, he does state, “I 
went for a certain saturation level, 
but it wasn’t just the saturation. It’s 
a certain type of contrast combina- 
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perspective lines, which is one 
thing you’ve got going for you. But 
you essentially rebuild everything; 
you reconstruct it.” 


Realism or Bust 

Moreno’s prime software ally in 
his painstaking model-building 
process was Swivel 3D from Macro- 
media (San Francisco). He is partic- 
ularly pleased with the taxicab that 
he built from scratch to “just the 
right ratio and proportion” with 
Swivel 3D. 

In terms of rendering these mod- 
els, Moreno turned partially to 
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MacroMind Three-D from Macro- 
media and the ElectricImage Ani- 
mation System from Electric Image 
Inc. (Pasadena, CA). However, he 
did a significant amount of render- 
ing “by hand” with the paste con- 
trols and filters of Adobe Photoshop 
to achieve a more ragged look. 
“Most of the rendering programs out 
there produce models that are too 
slick,” says Moreno. “A trench is 
not a slick thing. It’s a muddy, dirty, 
rotting thing.” 

In its final game size, Hell Cab 
weighs in at close to 500 megabytes, 
not far from the standard CD-ROM 
650MB capacity. The game, which 
Warner New Media is initially 
distributing for both the Macintosh 
and IBM MPC (Multimedia Plat- 
form Computing) platforms, went 
through a long period of 
debugging and testing 
for multiplatform per- 
formance issues and 
user acceptance. Work- 
ing in the CD-ROM con- 
text—with its time-con- 
suming need for talented 
programmers in order to 
resolve memory man- 
agement bottlenecks— 
proved trying to Moreno 
at times. “But what justi- 
fies the CD format,” he 
adds, “is that the whole 
effort is interactive at the 
same time that it keeps 
the quality imagery that 
we are accustomed to in 
the movies.” 

Regardless of the 
amount of work he has 
put into the Hell Cab 
project, Moreno is quite 
satisfied with the CD- 
ROM-based, interactive 
story-telling medium, 
particularly from an artistic point of 
view. “There is a beauty in creating 
multimedia,” he says. “It’s very ro- 
mantic in the sense that so many 
people are doing it to the best of 
their human abilities. They’re 
putting their heart and their soul 
and their time and their life in it. 
The result you get is a fantastic 
blend of that effort. It’s total art. 
There is no compromise in that re- 
gard. I think to understand the tech- 
nology and make it work for you is 
also an art. All in all, it’s pretty ex- 
citing, this new way of processing 
reality.” CGW 
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the details at 1-800-PED-VIEW. TECHNICALLY, ANYTHING IS POSSIBLE" 


tosh is a registered trademark of Apple Computer Inc. | MS-DOS is a registered trademark of Microsoft Corporation. PostScript is a registered trademark of Adobe Systems Inc. 
_ UNIX is a registered trademark of UNIX Systems Laboratories. | © 1993 Mitsubishi Professional Electronics Division, 800 Cottontail Lane, Somerset, New Jersey 08873 
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Try Silicon 
Graphics’ 
3D library 

on free 


Call today for your evaluation copy of PX 
that will get your graphics applicatiogls 
on Sun SPARCstations - for free. 


For SPARC developers, PX/IRIS GL adds a né 


hension to 3D applications, 


“s 


bringing you the same superior performance and functionality previously only available 


to Silicon Graphics users. With a 500% increase in performance compared to XGL, and richer 


functionality, PX/IRIS GL is the library of choice for serious 3D graphics developers. Wy yW. See us at 
Existing IRIS GL applications can be ported to Sun, quickly and easily. Full IRIS GL 4.0 compatibility, including Ss Abd ah 4 


GL windows, font manager, pop-up menus, X integration and overlays, is enabling IRIS GL applications 
to be shipped on SPARC - today. 
Call 800-542-1484 to get your free evaluation CD. 


Ps 
- 


Your CD comes complete with PX/IRIS Explorer, the world class visualization and vA 2 
application building tool - all part of Du Pont Pixel’s continued commitment to bring ft oy, Du Pont Pixel 
Silicon Graphics class visual processing to SPARC with IRIS GL, IRIS Explorer, of : The Visual Engineers 


IRIS Inventor and high performance GL Engines. 


Also available on tape. 


© Du Pont Pixel . ... 


The Visual Engineers 


mJ 


PX/IRIS GL | 


2010 N First St, Suite 403, San Jose, CA 95131¢ Phone (408) 436 3455 Fax (408) 436 3458 
Europe: Phone +44(0)784 470555, Fax +44 (0)784 470699, 
Japan: +813 5421 1361, Fax + 813 5421 1362 


All trade marks acknowledged 
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STUDENTS 
) WHO \MEAN BUSINESS 


Energetic high-school students have channeled their passion for computer graphics into 
a student-run company, from which commercial possibilities have emerged 


ook beyond the ev- 
ident chaos in this class- 
room at South Eugene 
(Oregon) High School and 
you'll see an exciting flur- 
ry of computer graphics 
activity. A cluster of stu- 
dents encircles a Macin- 
tosh displaying someone’s 
newest animation; another 
eroup frets over someone’s 
programming problem. 
Amid the constant din of 
shouted questions and 
good-natured arguments, 
the students show the out- 
ward signs of urgency and 
stress visible in any over- 
worked graphics studio. Meanwhile, the teacher “in 
charge” huddles with one of the groups. One place you'll 
never find him is standing at a lectern in front of students 
who listen passively from orderly desks. 

This is not just another school that uses computers in 
the classroom. For more than four years, these students 
have been working on independent Macintosh-based 
projects and enjoying a learning experience that far 
surpasses what they find in “normal” classrooms. With 
light-handed guidance from teacher Tom Layton and oth- 
er faculty, these students not only produce electronic 
publications, they develop and distribute innovative 


software and have also begun their own company, 


B.J. Novitski is an architectural technology writer based in Eugene, Oregon, 
and a contributing editor to Architecture Magazine. 


The success of a student-run computer graphics business 
called SouthTech—at South Eugene High School in Eugene, 
Oregon—depends first and foremost on the concept of 

cooperative learning. 


SouthTech. This nonprof- 
it, student-run business 
offers graphics services to 
the community, manages 
the school’s network of 
more than 100 Macintosh- 
es, and supports the devel- 
opment of a variety of 
student projects. 

According to George 
Luginbill, a Seattle-based 
education technology con- 
sultant for Apple Comput- 
er Inc. (Cupertino, CA), 
these students are working 
on an “island of excel- 
lence” that is rare in the 
sea of American schools. 
“Their quality of work,” he states, “is comparable to that 
of small entrepreneurial businesses run by adults. When 
given the opportunities and resources, these kids will ex- 
cel to an adult standard. But this happens in very few 
schools nationally.” 

One project exemplifying the work going on at South 
Eugene High School under the auspices of SouthTech is 
QuickWorld, student Scott Herz’s approach to virtual re- 
ality (VR) using the Mac’s HyperCard information envi- 
ronment and Apple’s QuickTime digital video standard. 
Given that QuickTime allows video clips to “play” on the 
computer screen under the control of a computer pro- 
gram, it occurred to Herz that he could simulate VR by 
controlling the video images of a given space (such as a 
room) in real time to approximate what people see by 


turning their heads at any direction or angle. 

Herz’s first challenge was to figure out how to record a 
series of images representing views of regularly spaced 
points over a field of vision encompassing 360 degrees 
horizontally and ranging vertically from the zenith to be- 
low the horizon. In a cross-generational collaboration, 
Herz’s grandfather, a retired mechanical engineer, built a 
machine to control the movements of a video camera. 
Constructed from old car parts, this device strikes a 
quaint contrast with its high-tech environs. A video cam- 
era fastened to the device rotates and pivots incremental- 
ly, recording images of the room. As SouthTech’s “guru” 
of HyperTalk (the HyperCard scripting language), Herz 
wrote a clever program that grabs a video frame every 
five seconds by means of a VideoSpigot board from Su- 
perMac Technology (Sunnyvale, CA). A cumulative se- 
quence of images then becomes the QuickTime movie, 
each frame of which is coded for quick retrieval. 


he second challenge was to write the software to 
control the images in near-real time. Herz devel- 
oped a program that allows a viewer, by clicking 
on portions of the QuickTime image, to move be- 
tween the prerecorded frames in a controlled fashion 
and “look” around the room with, in effect, random-ac- 
cess video. Clicking on hot spots on the images controls 
further actions by calling up additional QuickTime 
movies. For example, clicking on a door “moves” the 
user from one room into another. Herz imagines that one 
likely application will be for real estate agents presenting 
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houses to prospective buyers. 

The QuickWorld software that captures and displays 
the video images is available from SouthTech for approx- 
imately $60. Inquiries and orders can be made via elec- 
tronic mail (KO0684@Applelink.apple.com). 

Four years ago, well before the advent of QuickWorld 
and even before virtual reality was talked about all that 
much, the first SouthTech project appeared: a Hyper- 
Card-driven, CD-ROM-based supplement to the high 
school’s yearbook, The Eugenean. In addition to the text 
and photographs in the paper version, The Electronic 
Eugenean included music tracks, animated titles, and a 
navigation system to support links between sections. 
The discs were distributed with each yearbook with the 
expectation that, sooner or later, every student would be 
able to “play” his or her electronic version. 

The faculty advisers on this project were computer 
specialist Tom Layton and journalism teacher Sue Barr. 
They quickly learned that the best way to “teach” was to 
move out of the way of the students learning on their 
own. Motivated largely by the graphical nature of their 
project, the students acquired skills and a sense of re- 
sponsibility that may never have developed if the teach- 
ers had tried to maintain traditional levels of control and 
leadership. Instead, the teachers became consultants: 
When asked, they would offer opinions about the profes- 
sional quality of a layout, for example, but they allowed 
the students to succeed or fail by their own efforts. 

While creating the electronic yearbook, the students 
sravitated to the roles they enjoyed or in which they best 
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computer user compile text, graphics, sound, and video into a 
multimedia publication. 


performed. Some became scripting or scanning special- 
ists, others excelled in layout, and still others distin- 
guished themselves in interface design. Gradually, they 
organized themselves into a functioning (though not al- 
ways conspicuously efficient) team. When their yearbook 
on disc was finished, it became the first of its kind. 
Recently, after producing an Electronic Eugenean for 
three years, some of the more ambitious teenagers felt the 
publication no longer to be challenging. Thus they 
turned their attention to producing authoring software 
that enables others to produce similar multimedia publi- 
cations. In contrast to the software used to create The 
Electronic Eugenean, for which each screen was individ- 
ually scripted, SouthTech’s new Digital Publisher lets 
someone with minimal computer experience input text, 
photographs, sound, and video, design a layout, and 
compose it all via simple on-screen manipulations. 
According to project leader Paul Bradley, the Digital 
Publisher project required the students to design an easy- 
to-learn interface and a procedure for distributing the 
time-consuming compilation process to different 
machines on a network. He expects this application to be 
used by middle-school and high-school students in 
producing electronic newspapers, yearbooks, or literary 
publications. Such income-producing projects are 
increasingly important for SouthTech’s equipment ac- 
quisitions, now that all Oregon schools face an uncertain 
financial future resulting from the recently instituted 
property tax limitation. There has been talk of trying to 
package and distribute Digital Publisher for commercial 
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A student-developed authoring tool, Digital Publisher lets a novice 


availability, but at press time no definite course of action 
had been set. 

The students at SouthTech agree that computer graph- 
ics is the driving force behind their passion for the work. 
Student leader Barbara Grimes, who is frequently sought 
after for her screen-design skills, explains that graphics 
and animation make the students genuinely excited 
about working with computers. In addition to the Hyper- 
Talk scripting that controls the functioning of most of 
their projects, they turn to such packages as Freehand 
from Aldus Corp. (Seattle) and Photoshop from Adobe 
Systems Inc. (Mountain View, CA) for designing the 
screen layouts associated with these projects. The pack- 
ages provide color and more powerful drawing tools 
than HyperCard, although the layouts are ultimately im- 
ported to HyperCard as “backgrounds” for the stacks. 


tudents also use the rendering tools of Infini-D soft- 
ware from Specular International Inc. (Amherst, 
MA) for handling certain artistic elements of the 
yearbook. They incorporate MacroMind Director 
from Macromedia (San Francisco) when in need of ani- 
mating project titles and introductory screens. 

Although computer graphics plays prominently in 
every SouthTech project, the students do not immerse 
themselves in the medium simply in order to enjoy a 
new toy but to seriously enhance projects whose content 
comes from all aspects of educational experience. For ex- 
ample, one new HyperCard project, led by SouthTech 
president Thor Prichard, serves as a Japanese language 
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learning tool. On screen, a conversation in Japanese is 
presented both in Kanji script and through a QuickTime 
video of two native speakers of Japanese talking. By 
selecting a word or phrase from the text, students can see 
and hear corresponding portions of the conversation. 
According to teacher Fred Lorish, watching people 
converse in Japanese is essential for Westerners learning 
the language because the cultural context of the speech 
is critical to understanding the content. Although 
Japanese language classes commonly rely on conven- 
tional videos for in-class instruction, this HyperCard 
stack will be unique in providing a 
visual component to student prac- 
tice sessions outside of class. 

Prichard’s software also presents 
animations that demonstrate the 
proper stroke order for writing 
Kanji characters. These animations 
are composed of a cumulative 
sequence of painted images, with 
one image for each stroke. Each 
frame is displayed with a wipe ef- 
fect—simulating the direction of 
the brush stroke—and each succes- 
sive image displays the previous 
strokes in addition to the new one. 
As several layers are placed down, 
the character begins to emerge. The 
sequencing and the special effects 
are controlled within the Hyper- 
Talk script. 

Besides graphics, a vital element 
of this unusual educational envi- 
ronment is the seemingly laissez- 
faire attitude of the instructors. 
About Tom Layton, Barbara Grimes 
says, “He is not our teacher so much 
as our mentor. He encourages us to 
learn beyond what he knows, though 
other teachers might be threatened 
by that.” In accounting for much of 
the energy students bring to 
SouthTech and the responsibility 
they are willing to shoulder, Grimes credits the fact that 
the operation is student-run. 

In fact, with about 200 students now involved directly 
or indirectly in SouthTech, it would be impossible for 
the teachers to stay current with all of the computer 
graphics skills their students are acquiring. Layton ad- 
mits that this was a difficult early lesson for him. “Origi- 
nally, I underestimated the students’ abilities,” he says. 
“But this is the MTV generation, and they can manipu- 
late imagery much better than we can. Now my most im- 
portant role is to listen while they talk through a prob- 
lem; most of the time this is all they need to figure out 
their own solution. They sometimes need help distin- 
guishing between what’s professional in appearance and 
what’s hokey, and they don’t have a lot of experience in 
getting organized. But unlike what adults might think 
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available. 
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approach to virtual reality: 
Scott Herz and his grandfather used car 
parts to build a machine that controls the 
motion of a video camera while it also 
records images of a Surrounding room. 
QuickWorld, the software behind this VR 
Simulation system, is commercially 


about kids, they can learn to use professional-level tools, 
and they can produce products of value to the world.” 

Journalism teacher Sue Barr expresses similar views 
about the “teaching” of desktop publishing. “I give them 
[students] some basic principles of layout,” she says, 
“and from there they teach themselves how to apply it on 
a computer. Computers allow this learning by doing, 
which is a better way to learn than listening to lectures. 
And by working cooperatively, meeting deadlines, and 
sometimes failing, they experience real work life.” 

This learning experience is now expanding beyond 
both the students’ school and home- 
town. They have recently begun 
working with students from the 
Oregon School for the Deaf (OSD) 
in Salem. With consulting from 
SouthTech, the hearing-impaired 
students are creating a HyperCard- 
based dictionary of American Sign 
Language (ASL). Eugene student 
Paul Wendring says the expertise 
being developed at SouthTech will 
enable his group to advise the OSD 
students in designing their project, 
marketing it to a larger community, 
and setting up their own company. 
The dictionary of about 2000 words 
in six spoken languages will con- 
tain cross-references between word 
lists and QuickTime videos of peo- 
ple signing. The students expect 
this software to help both hearing 
and hearing-impaired people learn 
ASL. As with most of these proj- 
ects, the students’ goal is not to re- 
produce what could be done in 
other media but to create some- 
thing uniquely suitable for real- 
time computer graphics. 

And new projects abound. Al- 
though not all will be completed, 
they will all be successes in what 
they teach the students about com- 
puter graphics, about running a business, and about tak- 
ing responsibility for their own education. Consultant 
Luginbill sums it up: “The reason their work is unique is 
that Layton has redesigned the learning environment. 
He’s given up old concepts of what teachers do and giv- 
en the students new rules of responsibility and assess- 
ment. Their success is due more to this philosophy than 
it is to their equipment.” 

SouthTech president Prichard describes his past four 
years of juggling this work with conventional classes as 
“a constant battle over priorities.” Aware of how extraor- 
dinary this experience has been, and a little worried that 
college might not be as challenging, Prichard knows that 
the lessons he and his friends have gleaned are more 
likely than textbook learning to teach them about work- 
ing in the real world of the 1990s and beyond. CGW 


ie: 


Monte Carlo 
16th, 17th, 18th 
February 1994 


Computer 
graphics 
Special effects 
Virtual worlds 


|_| | wish to receive 
information about the 
Imagina conferences. 
|] | wish to receive 
registration document 
For the Pixel-INA Award 
competition. 

|_| | wish to receive 
registration document 
to exhibit at Imagina. 


To return to Imagina 
Monte Carlo, BP 300 
98000 Monaco 


Information contact : 
Brigitte Saramitto 

OCM, 31, av. Hector-Otto 
MC 98000 Monaco 
Phone : (33) 93 15 93 94 
Fax : (33) 93 15 93 95 
Siggraph 1993 : 


booth 2241 
Name: Surname : 
Position : Company : 
Business field: 
Address : 
City: Country : 
Phone: Fax: 01 


CIRCLE 34 ON INFORMATION CARD 


A DOCTEUR DESIGN CREATION - PHOTO PIERRE GAYTE 


© 1993 Bloomfilms/Softimage 


“Megalopolice Tokyo City Battle,” Sega Enterprises Ltd. 
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or those who look forward to the 
annual SIGGRAPH Electronic 
Theater as a way to get juiced up 
about the field of computer graphics, 
it would seem that next month’s 
68 a screening in Anaheim, California, will 
“Rhapsody in Light and Blue,” Hideo Yamashita, Hiroshima University have the power to entertain—and en- 
thuse. A discussion with the SIG- 
GRAPH ’93 Electronic Theater Chair, 
Jamie Thompson, suggests that this 
year’s selected animations (about 50 
from a field of 335) show merit on 
both technical and artistic planes. 

Technically, there are offerings such 
as “Juju Shampoo,” which Thompson 
claims advances the simulation of hair 
well beyond the “very slow and kind 
of rigid” simulation shown at last 
year’s theater. And, “Rhapsody in Light 
and Blue,” an animation of an indoor 
pool with fluorescent, incandescent, 
underwater, and moving lights, experi- 
ments with reflectance in a highly so- 
phisticated manner, she says. In addi- 
tion, the making of “Dr. Scratch” relied 
upon a body suit to map the movement 
of a skeleton “rapper.” 

Artistically, a satisfying range of ex- 
pression is evident, according to 
Thompson. “Lakme,” set to the music 
of the great operas, uplifts with its 
sensual hand movements. “West of 
Eden,” a poetic interpretation of how 
the Western world view has evolved, 
“shows the beauty of what can be done 
with computer graphics,” Thompson 
states. A counterbalance to these two 
pieces might be “Data Driven: The 
Story of Franz K.,” a Kafkaesque piece 
that “creates a very dark mood and 
really draws you in,” she adds. 

One very specific trend in this year’s 
theater concerns the prevalence of ani- 
mations from motion simulator rides. 
“Megalopolice Tokyo City Battle,” 
“Luxor Dream Sequence,” and “Ener- 
topia” figure among the seven or eight 
ride-related offerings. So, with that 
said, buckle up, sit tight, and enjoy the 
show.—Gary Pfitzer 
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“Juju Shampoo,” MetroLight Studios 


tise 


“Dr. Scratch,” Mr. Film 
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“Data Driven: The Story of Franz K.,” 
Christopher Landreth, North Carolina 
Supercomputing Center 


“Luxor Dream Sequence, ” 
Kleiser-Walczak Construction Co. 
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...a better way to visualize, explore, and understand your data. 


GUI tools (widgets) allow you to quickly create your own 
custom, mouse-driven user interfaces. 
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functions. 
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quickly visualize, explore, manipulate, 
and analyze trends in your data. 


Image Processing as 
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e Animation 
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PV-WAVE Advantage brings you the power of Ze Request your 


mathematics with interactive visualization. FREE 


By seamlessly integrating the world’s best numerical analysis libraries from IMSL and PV-WAVE Advantage 
visual data analysis software from Precision Visuals, PV-WAVE Advantage provides a evaluation kit today! 
new way to interpret large amounts of data quickly. IMSL and PVI products have given 
world-class technology to technical and business professionals in more than 20,000 


organizations in over 65 countries since 1970. Fax the information below 


ae rip eee at to our main distribution center in the U.S. 
PV-WAVE Aavantage is ideal for data analysis and visualization applications where the 


data sets are large and the time is short, in application areas, such as: <a fax: 713-242-1467 
¢ test engineering * process monitoring * seismic analysis ; 
¢ decision support ¢ financial analysis ¢ simulation Or telephone: 713-279-1185. 
e image processing ¢ energy exploration * quality control 
* signal processing * experimental analysis ° environmental engineering {Name 
You get VDA functionality such as 2D and 3D plotting, volumetric visualization, image Organization 
and signal processing, animation, and now the seamless integration of the complete 
IMSL C numerical libraries including: ' . Street 
¢ linear systems ¢ differential equations e time series analysis and 
® eigensystem analysis e transforms forecasting 
¢ interpolation and * nonlinear equations ¢ multivariate analysis City 
approximation ¢ optimization ¢ probability distributions 
* quadrature ¢ correlation and regression® random number generation. {Country 


analysis of variance 
And now... 
PV-WAVE:Database Connection — easily input your data from Oracle® and Sybase®; and 
PV-WAVE:Maple — extend your analysis with the power of symbolic computation. 


Phone ( ) 


Get the Adv ant ag e PV-W, AVE Adv ant ag e 1 Orders must have fax and phone numbers for processing. 
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Graphics You Can Chew On 


Bubble gum ad uses animation to create 
an action-packed trip through a virtual world 


he familiar pink blocks of Bub- 

ble Yum bubble gum have 

moved into the digital age with 
the latest television commercial for 
the product, which combines live 
action with motion-capture and 3D 
animation techniques to portray a 
harrowing ride through a video- 
game arcade of the future. The 30- 
second spot was created by San 
Francisco-based Colossal Pictures 
under the direction of Brad de 
noted pioneer of real-time com 
er-generated characters, 
who recently joined Colo 
sal as managing director 
digital media. 

The commercial invo 
a teen-aged boy and 
who don virtual-rea 
head gear and gloves 
they sit astride 3-foot-d 
eter bubbles. While in 
arcade, the teens ride 1 
bubbles up ramps t 
corkscrew around a centré 
pole, all the while dodging 
sharp objects that threaten 
to pop their “bubble vehi- 
cles.” The final reel features 
not only the sharp prongs, 
but also schools of “blow- 
fish” that attempt to burst the giant 
bubbles while the gamesters try to 
shoot them with laser-gun-equipped 
index fingers. 

Critical to the commercial’s credi- 
bility, according to Colossal director 
Eli Noyes, was the illusion of the 
participants’ entrance into the virtu- 
al-reality environment, translated to 
the television screen by employing 
the motion-capture portion of the 
dataglove-and-headset systems usu- 
ally associated with virtual reality. 


By John Webster 


In the commercial, the teenagers’ 
digitized doubles, assuming the 
form of silvery mannequins with 
segmented bodies, appear on a life- 
size scre pace 


e environment. 
ate the arcade scenes, 


The system used for the Bubble 
Yum arcade consisted of four high- 
speed infrared cameras with 100Hz 
sampling rates, a real-time image 
processor, and 3MB Scotch Light 
passive retro-reflective markers, 
which are illuminated by infrared 
strobe lights emitted by the cam- 
eras. The actors wore 25 markers 
on their exercise gear, and the cam- 
ras bounced infrared light off the 
ots, recording every point of 
ovement. 

“We had to give the sense 
hat these [digital man- 
equins] were the teen- 
rs’ incarnations inside 
arcade, so we had to hu- 
nize their interaction 
the characters,” says 


= ——— raf. To do that, the de- 


a perl DUS 


geles) m system, 
which is based on the Elite Motion 
Analyzer, manufactured by BioEngi- 
neering Technology and Systems 
(Milan, Italy). SuperFluo founders 
Umberto Lazzari and Francesco 
Chiarini added custom system soft- 
ware for IBM PCs that helps anima- 
tors both manipulate the captured 
data and enhance images by inter- 
facing with Softimage or Wavefront 
software. 


n team positioned a stiff 
nnequin on the bubble 
a place holder and si- 
hateatisly captured the 
tor’s joint motions. Those 
ovements were incorpo- 
rated into a more detailed 
mannequin, which replaced 
the place holder for the fi- 
nal sequence. “In the origi- 
nal the figures are fixed, but 
in the finished piece they’re flying 
around, moving the bubble accord- 
ing to the way it’s animated,” says 
de Graf. 

Colossal created the Cyberspace 
arcade environment on a Silicon 
Graphics IRIS Indigo workstation 
and finished the rendering portion 
on a Silicon Graphics Crimson ma- 
chine, using Softimage software and 
a hodge-podge collection of textures 
and surface images imported from 
other software or scanned into the 
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computer from photographs. 

After modeling the animated im- 
agery, Noyes experimented with 
creating textures on the Mac using 
Adobe Photoshop. The textures 
were imported to Softimage and 
mapped onto the objects. The result 
is a swirling montage of swimming 
blowfish, the towering spiraling 


That’s Life 


By Diana Phillips Mahoney 


Te concept of artificial life, the 


branch of computational sci- 

ence in which certain programs 
exhibit Darwinian-like behavior, is 
not a particularly easy one to grasp. 
Nor is it easy to animate, as design- 
ers with the Anti Gravity Workshop 
found out when they agreed to do so 
as part of a funding video for the 
Santa Fe Institute. The Institute, 
which studies complex adaptive 
systems, charged the Santa Monica, 
California-based animation compa- 
ny with the task of animating the 
processes of a well-known artificial 
life program called Tierra, created 
by the University of Delaware’s 
Thomas Ray. 

In Tierra, hosts and parasites 
evolve through natural selection in 
a “soup” of free memory. Battling it 
out ina digital ecosystem, these 
“creatures” (self-replicating comput- 
er programs) carry out such basic 
evolutionary processes as reproduc- 
tion, variation, and extinction. 
Working closely with Ray to ensure 
an accurate representation of the 


Diana Phillips Mahoney is associate editor of 
Computer Graphics World. 
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ramps, and the animated characters. 

The final sequence of live action 
and computer imagery even in- 
cludes a short clip of conventional 
animation. To show a blowfish 


evolutionary environment, the AGW 
animators involved in the project— 
Thomas Hollier and Tim Wilson— 
produced more than four minutes of 
animation depicting the main 
processes of Tierra. 

According to Hollier, “The chal- 
lenge was multifaceted. Not only 
did we have to create a full virtual 
environment to visually represent 
what went on inside the computer’s 
CPU and RAM, we also had to de- 
sign it so that throughout the piece, 
each individual element would re- 
main fully consistent with the spe- 
cific process it was representing.” 

Additionally, says AGW president 
Dan Lutz, “No one had ever recreat- 
ed artificial life before so no one 
knew what it looked like. Before we 
could even begin, we had to figure 
out how artificial life should look.” 
Because of this, the group spent 
about three months conceptualizing 
the preliminary designs—a stage 
that typically spans only a few days. 

Once they settled on the right 
look, Hollier and Wilson set to work 
creating the 3D visualizations using 
Imagine animation software from 
Impulse (Minneapolis) running on 
AGW’s networked 68040-based 
Amiga 3000 computers. Basically, 


puncturing the boy’s bubble, send- 
ing the rider spiraling in space, an 
animator relied on drawings done 
by hand, which he scanned into 
Quantel’s Harry editing system and 
colored using mattes. CGW 


John Webster is a freelance writer based in San 
Francisco. 


they designed the creatures around 
three characteristic components: a 
“Who am I?” segment that measures 
the creature’s size, a reproduction 
segment that goes out into the sur- 
rounding area to scope out space in 
which the creature can copy itself, 
and a segment for the actual copy- 
ing procedure. The animators used 
different shapes and shades of each 
creature’s main color to distinguish 
the segments. 

Unlike the green “ancestors” and 
the red “hyperparasites,” the blue 
“parasites” comprise only two seg- 
ments because, through a sponta- 
neous mutation, that creature didn’t 
need a copy procedure; it would 
just borrow one from its neighbors. 
The consequences of this mutation 
indicate the complexity the design- 
ers faced when it came to animating 
the creatures’ activity. That is, be- 
cause the parasite is much smaller 
than the other, three-segmented 
creatures, it can copy itself faster, al- 
lowing it to dominate the ecosys- 
tem. Once it dominates, however, it 
can no longer reproduce itself be- 
cause there are no more copy proce- 
dures available for it to borrow, and 
it dies off. 

Animating just the parasite be- 


In Tierra’s digital ecosystem, the “grim reaper” hovers, ready to pounce on unsuspecting creatures when replicating space becomes sparse, 
and a lightning bolt, signifying a mutation, causes the appearance of a new species. At right, with energy siphoned from a parasite (blue), a 
hyperparasite (red) makes two copies of itself simultaneously. 
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havior would be challenging 
enough, but the designers had to 
take into account the simultaneous 
evolution of all of the creatures in 
the environment. “Usually, we’re 
dealing with one main character 
that is doing a lot of action,” notes 
Lutz. “This had upwards of 80 dif- 
ferent characters acting at once.” 

In the final piece, the red, green, 


By B.J. Novitski 


ost computer users struggle 
Ne “cable management” on 

a small scale: untangling the 
spaghetti of power cords, phone 
lines, and connecting cables that 
gather under their desks. Imagine 
how the problem is multiplied in a 
building with thousands of comput- 
ers and hundreds of miles of cable. 

Managing such a facility is a ma- 
jor undertaking, especially 
when technology changes 
fast and is replaced often. If 
technicians are unsure about 
an existing cable’s purpose, 
they may leave it alone and 
simply install new cable on 
top of it. This clutter is fur- 
ther complicated by frequent 
employee moves, requiring 
that workstations be continu- 
ally reconnected to different 
local area networks (LANs). 
Knowing what cable is where 
is crucial for fast, error-free 
implementation of such 
changes. Recent software in- 
novations make this easier by 
linking databases of connec- 
tivity information to CAD 
drawings that show the locations of 
cable and other hardware. 

The Portland, Oregon-based ar- 
chitecture firm of Yost, Grube, Hall, 
Johnson (YGH)J) adopted this tech- 
nology for the design of a technolo- 
gy-intensive operations center for 
U.S. Bancorp. The 388,000-square- 
foot facility, one of the Northwest’s 
largest banking data centers, houses 
mainframe computers, several thou- 
sand PCs on LANs, and the compa- 
ny’s centralized telephone and 
check-processing equipment. 

B.J. Novitski is an architectural technology 


writer in Eugene, Oregon, and a contributing edi- 
tor to Architecture Magazine. 
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and blue geometrical creatures in- 
teract amidst a circuit-board-like 
landscape and a jungle haze, which 
“represents the primordial soup that 
they’re in,” according to Lutz. Addi- 
tionally, a skull-imbedded whirl- 


Reining in the Cable 


“From the beginning,” says prin- 
cipal architect Roger Yost, “our 
clients realized it would take spe- 
cialized software to design and later 
manage these complex networks. 
We wanted off-the-shelf software 
that could combine graphic and 
nongraphic databases.” After an ex- 
tensive search, Command, from Isi- 
cad (Anaheim, CA), was chosen for 
both design and management. 

The high density of computers in- 


To link the graphic symbols on a CAD drawing and 
the database containing technical data on each 

device, the YGHJ architects used Command software 
from Isicad. 


fluenced the overall building de- 
sign. For example, the 8-by-8-foot 
office module helped determine the 
32-foot structural grid. On this same 
spacing, under raised access floors, 
the architects located huge cable 
trays to distribute power, voice, 
video, and data lines. Shorter runs 
branching out at regular intervals 
ensured that no point in the build- 
ing was more than 16 feet from a ca- 
ble tray. 

For detailed architectural design, 
YGHJ used Rucaps building model- 
ing software now known as Sonata 
(Alias; Toronto). Because the 
amount of detail required for con- 


wind depicts the “grim reaper” that 
randomly destroys creatures when 
replicating space becomes sparse. 
The actual creation of the anima- 
tion, not including the extended 
preliminary design time, took about 
six weeks, and, says Lutz, “It actual- 
ly went pretty smoothly. It just fell 
right in sync with everything we’ve 
been doing.” CGW 


struction drawings far exceeds that 
required for operating a completed 
facility, they stripped out much of 
the notation and detail and exported 
simplified floor plans, in DXF for- 
mat, to Command for use as the 
graphic component of the informa- 
tion system. These drawings 
showed the building outline, cable 
paths, panel and workstation loca- 
tions, and other features pertinent to 
the telecommunications systems. 
The New York-based engineer- 
ing firm Flack + Kurtz designed 
the communications system in- 
frastructure. They located the 
telecommunications hardware 
on the architects’ drawings and 
developed the associated non- 
graphic database. Then they 
created dynamic links between 
symbols on the plans and the 
technical data so that changes 
to the plans would be reflected 
in the database, and vice versa. 
Facility managers can now 
display floor plans for an 
overview of all networks or 
zoom in on a detailed view of 
the components of a particular 
connection. By pointing to a 
symbol on the plan, they can 
call up database information about 
the associated workstation, tele- 
phone, or connector. This data 
includes everything from the year a 
part was installed to the work 
group connected to each worksta- 
tion. The managers can also track 
assets, create work orders, update 
maintenance reports, and keep 
records of new equipment installa- 
tions. And they can study the con- 
nectivity and maintenance data of 
all components connected to a 
specified device. This makes it eas- 
ier to find and diagnose problems, 
resulting in huge savings in work- 
ers’ downtime. CGW 
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Panel Discussion 


Today’s color LCD panels offer brighter pictures, 
choices have broadened to include live video 


hile LCD panels have been 
Wf essisni for nearly a decade, 

only now are the units mov- 
ing out of the wings and into the 
spotlight. The display cap- 
abilities of the lightweight, 
portable panels are begin- 
ning to rival those of tradi- 
tional three-gun projectors, 
which cost many times as 
much. Also, over the past 
few years the panels have 
added live video to a reper- 
toire that was previously 
limited to computer-gener- 
ated images. The number of 
colors the units support has 
evolved from a total of 
two—washed-out yellow 
and anemic blue—into a 
rainbow of up to 16.7 mil- 
lion vivid hues. And the 
panels are brighter, sharper, 
easier to manage, and more 
affordable. 

LCD panels, which gener- 
ally cost anywhere from 
$2000 to $9000 each, can 
project computer-generated images 
and computer animations for appli- 
cations including business presenta- 
tion and multimedia. The panels are 
available in two versions: passive 
matrix and active matrix. With both 
versions, the panel sits on top of the 
glass portion of a standard overhead 
projector and, via cabling, hooks up 
to a computer, usually a Macintosh 
or IBM PC compatible. Active ma- 
trix panels can also be hooked up to 


Jacqueline Emigh is a Boston-based freelance 


writer. 


By Jacqueline Emigh 
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Presentations that sizzle: Today’s color LCD panels offer 
presenters a wide range of features to enhance and enliven 
their everyday topics. (Image courtesy of 3M) 


a camcorder or VCR to accept live 
video as well (some active panels 
have a built-in video input, while 
others require an external NTSC-to- 
RGB converter). For simultaneous 
display on a projection screen and a 
computer monitor, special Y-cables 
are available. 

While operating a panel is a fairly 
simple matter, making a buying de- 
cision isn’t necessarily so easy. 
Since the mid-1980s when the pan- 
els first emerged, the market has be- 
come highly stratified, offering an 
ever-expanding abundance of possi- 


bilities, notes Bill Coggshall, presi- 
dent of Pacific Media Associates 
(Mountain View, CA). Therefore, if 
you're in the market for a color LCD 
panel, it is important that 
you consider a number of 
factors to determine which 
unit will best meet your 
needs. These factors in- 
clude price, response time, 
contrast ratio, color sup- 
port, panel size, computer 
and panel controls, and 
compatibility with comput- 
er and live video sources, as 
well as the overriding ques- 
tion of “active vs. passive.” 

First things first. What’s 
the difference between an 
active and passive panel? 
All of today’s panels, active 
and passive, consist of a liq- 
uid crystal fluid sand- 
wiched between two plates 
of glass. The liquid crystal 
comprises many thousands 
of pixels (307,200 for a pan- 
el with 640-by-480 resolu- 
tion, the de facto industry stand- 
ard), and the pixels can be made to 
twist and untwist under the appli- 
cation of an electric field. 

In passive matrix units, the elec- 
tric field is applied through drive 
circuits shared among pixels 
(called multiplexing), and each 
driver delivers short pulses to mul- 
tiple rows or columns. In a 640-by- 
480-resolution passive panel, each 
row of pixels is pulsed 1/480 of 
the time. 

In an active matrix panel, each 
pixel is equipped with a storage ele- 
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ment that can sample the pulse of 
the pixel for the driver and can hold 
the value of the pixel constant be- 
tween pulses. This results in higher 
speed, a characteristic absolutely 
necessary for display of full-motion 
video and useful when using a 
mouse (speed among LCD panels is 
measured in terms of response time, 
or the time it takes for a pixel to turn 
on or off). Another benefit of active 
matrix technology is higher contrast, 
which is valuable in any application 
but is especially valuable for video. 
In the LCD panel arena, contrast ra- 
tios refer to the difference in intensi- 
ty between an “on” and “off” pixel. 


Full-Motion Video 

If you plan on displaying full-mo- 
tion video, you’ll need a panel with 
a response time of 50 milliseconds 
or less. Almost all active matrix pan- 
els meet the 50-millisecond require- 
ment, including the MagnaByte 
1500 from Telex, for example. Many, 
such as the PanelBook from In Fo- 
cus, are even faster, operating at 25 
milliseconds. In comparison, most 
passive panels offer response times 
of only 200 to 300 milliseconds. 
Over the past year, though, some 
passive panels, such as the Sharp 
QA-350, have started to overcome 
this limitation with a new “dual- 
scan” technology that pulses two 
rows of pixels at a time. 

Also necessary for full-motion 
video is a contrast ratio of 40:1 or 


higher. While all active panels ex- 
ceed this requirement, no passive 
panels even meet it, although pas- 
sive panels are improving in this re- 
gard too. Among the active matrix 
panels, contrast ratios are 60:1 for 
some units such as nView’s Medi- 
aPro, 100:1 for others such as Telex’s 
MagnaByte 6001 and In Focus’ Pan- 
elBook, and a whopping 200:1 for 
Proxima’s Ovation sx. 

For passive matrix units, contrast 
ratios are generally from 4:1 to 10:1. 
But another new technology, called 
“color stripe,” has raised this level 
to 20:1 by placing the three color fil- 
ters needed for red, green, and blue 
on the same panel layer, instead of 
three layers. Passive matrix panels 
based on color stripe technology in- 
clude nView’s SpectraMini LCD, 
Sharp’s QA-350, and Proxima’s Col- 
orWorks series. 

The majority of panels on the 
market today will work with Macs 
and IBM-compatible PCs, although 
some will operate with other plat- 
forms as well (the Sharp 1150 and 
1650 operate on the Amiga, and In 
Focus’ 7600WS operates on Unix 
workstations). A few panels—such 
as the Sayett Datashow HR/M Pro- 
jection Pad, Model 5020 from Telex, 
and SpectraMini from nView—are 
compatible with Macs only. And 


some, including the MagnaByte 
1000 and MagnaByte 6001 from 
Telex, will accept high-resolution 
signals only, meaning Mac II or later. 
On the PC side, most units will ac- 
cept EGA as well as VGA video. 


Compatibility Issues 

Almost all active panels with 
built-in video input will work with 
SECAM, PAL, and NTSC signals, so 
they can be used anywhere in the 
world. A few add compatibility with 
other video standards—including 
nView’s MediaPro, which works 
with S-Video and analog RGB. Most 
active panels without built-in video 
can be outfitted with external 
adapters at prices that run the gamut 
from around $500 to $2000, based 
on such factors as video signals ac- 
cepted and number of video inputs. 

In considering compatibility, you 
should keep in mind that not all 
panels come with cables for all the 
platforms supported. Some, in fact, 
such as the MagnaByte 1000 from 
Telex, come with no cables at all. 
Only a relative handful of panels— 
including the ASK Impact 16.7, 
manufactured by the Norwegian 
firm ASK a.s. and distributed in the 
US by NovaCorp International 
Inc.—are shipped with Y-cables. 
When purchased separately, a cable 
will cost you about $20 to $60. 

Resolution of 640 by 480 is now 
nearly universal among LCD panels, 
although a few of the active breed, 


Some Vendors of Color LCD Panels 


Atlanta, GA 30345 
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NovaCorp International Inc. 
2260 Lake Ave., Suite 330 
Rochester, NY 14612-5728 
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nView 

860 Omni Blvd. 
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Subsidiary of Samsung Display Devices 
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Samsung Electronics Co. 
655 N. First St. 

San Jose, CA 95134 
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Sayett Group Inc. 

17 Tobey Village Office Park 
Pittsford, NY 14534 
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Telex Communications Inc. 
9600 Aldrich Ave. S. 
Minneapolis, MN 55420 
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VRex Inc. 

8 Skyline Drive 

Hawthorne, NY 10532 
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such as the 7600XGA and 7600WS 
from In Focus, support 1024-by-768 
resolution. Color support, however, 
can best be described as a free-for- 
all. Among the passive matrix units, 
some, such as the Sharp QA-350, 
support as many as 512 colors, 
while a few super-economy models, 
such as the 1600LC from In Focus, 
support 16. Among active panels, 
color support ranges from 2197 col- 
ors for Telex’s MagnaByte 1000, 
4096 for nView’s ViewFrame Spec- 
tra, and 24,389 for Proxima’s Ova- 
tion sx to 185,000 for Sharp’s QA- 
1150, 262,144 for the nView Media- 
Pro, and 16.7 million for a growing 
number of models, including Apol- 
lo’s Vision 16.7, Polaroid’s Profes- 
sional Presenter DP-2000, and 
Sharp’s QD-100MM. Do bear in 
mind the limitations of your video 
card. If your card supports only 16, 
or 256, or even 256,000 colors, the 
only way you will be able to show 
16.7 million colors on screen is to 
use video input from a live source. 

On all LCD panels, you can gener- 
ally adjust for computer graphics or 
video mode, hue, brightness, image 
size, freeze, sync, and similar func- 
tions through controls on the panel 
as well as via a wireless remote con- 
trol. Certain panels let you adjust for 
more. For instance, the Models 5300 
and 5900 from 3M offer built-in 
tools such as reveal, which reveals 
segments of the screen from top to 
bottom or left to right; break timer, a 
user-set clock that creates an on- 
screen display to count down sched- 
uled breaks; and screen blank, to 
clear the screen during a question or 
to focus attention on the presenter at 
key points during the presentation. 

As for remote-control operation, 
the PanelBook from In Focus has a 
remote control with a customizable 
button that the user can set for the 
single most frequently used com- 
mand function. Sometimes, as with 
the PanelBook and others, the re- 
mote control is included in the pur- 
chase price. Other times, as with 
Telex panels, for instance, the re- 
mote control is sold separately. And 
some models, such as the ASK Im- 
pact 16.7, won’t work with wireless 
remote; instead, NovaCorp provides 
a 12-foot cord between the computer 
and the panel—twice the length of a 
standard cord—as an alternative 
way of letting you adjust the panel 
from afar. 
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Only a few panel vendors offer 
specialized controls for the comput- 
er. The Lanier 2C, a device that 
works with Lanier panels, and the 
Cyclops pointer wand for Proxima 
products operate like a mouse, 
opening files and making menu se- 
lections when pointed at a projected 
image. Sayett’s Smart Remote pro- 
vides built-in keyboard commands 
and mouse functions for IBM com- 
patibles or Macs connected to pan- 
els from any vendor. Several capable 
remote controls are available 
through third-party peripheral mak- 
ers, though. Check with panel ven- 
dors and distributors for specifics. 

When it comes to size and porta- 


bility, LCD panels don’t vary much. 
Weighing from 4 to 8 pounds, the 
panels are typically built around a 
piece of glass that measures 10.4 
inches diagonally. Glass much larger 
than that would be too big to fit on 
top of the overhead projector, and 
glass much smaller would result in 
an image too tiny to be seen well 
from a distance, given the remaining 
limitations of panel technology. 

A few vendors, however, have in- 
troduced panels that are a bit more 
compact. Proxima’s 8.4-inch Ova- 
tion 810 brings an image about 25 
percent smaller than the company’s 
10.4-inch Ovation 820, and In Focus 
has managed to work around the im- 
age-size issue in the design of its 
PanelBook model by raising a 9.4- 
inch piece of glass above the inner 
electronics of the unit. 

For the future, the trend is toward 
even smaller sizes as well as integra- 
tion into other display devices. Sev- 
eral panel vendors, including Proxi- 
ma and In Focus, have already built 
the panels into projector units. Oth- 
ers are incorporating them into 


or the future, the trend is toward 
even smaller sizes as well as 
integration into other display devices. 


portable PCs. For example, Nova- 
Corp distributes the Cruiser Presen- 
tation Notebook Computer, a full- 
featured ’486-based notebook with 
an active matrix LCD screen from 
Sharp that you can slide on and off. 

And even others are announcing 
completely new technologies. VRex 
Inc., a subsidiary of a technology 
holding company called Reveo Inc., 
has recently introduced an LCD 
panel that can project 3D stereo- 
graphic images and computer-gener- 
ated 3D animations. Called the VR- 
1000, the unit combines an active 
matrix LCD panel with Reveo’s pro- 
prietary optical technology. Users 
can capture the images in 3D stereo 
with a VRex 3D stereographic video 
camera, or, using special VRex soft- 
ware, they can convert images from 
programs such as Autodesk’s 3D 
Studio, Aldus Persua- 
sion, and Microsoft’s 
Excel and Powerpoint. 
Once the images are 
captured, they can be 
displayed using the 
VRex panel and a 
standard overhead 
projector. According 
to VRex, the panel 
works with very inex- 
pensive passive 3D 
glasses; and, because 
the added optics are transparent, the 
panel can also be used as a conven- 
tional LCD panel. 

Even more innovations are in the 
works. Xerox’s Palo Alto Research 
Center (PARC) recently demonstrat- 
ed a 1.6-million-color-pixel active 
matrix LCD panel offering 1536-by- 
1024 resolution in a 13-inch display. 
The LCDs are not yet available as 
standard products, but Xerox is ex- 
ploring future product directions. 

Meanwhile, In Focus is partnering 
with Motorola on a project called 
Motif that is meant to produce ac- 
tive matrix panels with diagonal 
measurements of 5.5 inches or less. 
The Motif panels will be used in 
Motorola’s handheld wireless com- 
puters and in upcoming self-con- 
tained projection systems from In 
Focus. And Sayett is collaborating 
with WAH-III Technology in a simi- 
lar effort, intended to result in pan- 
els 1.5 inches or smaller. The firms 
expect applications for the minia- 
ture panels to include portable com- 
puters, monitors and projectors, and 
virtual reality headsets. CGW 


Every deadline is a race against time. But with the Abekas A65 or Thanks to the SCSI/Ethernet interface, either disk recorder can be 


A66, the swift new generation of component digital disk recorders, easily tied into your computer set-up. So you can use multiple computers 
you'll get a head start on the competition. to record at the same time. Or, using SCSI-2, transfer frames in less 
Both the A65 and A66 offer real-time CCIR-601 recording, but than one second. Then watch your company’s productivity leap. 
hitch them up to Ethernet and watch what happens. Rendered frames And since you can have the reliability and speed of an Abekas 
are recorded in just three seconds, faster disk recorder without dropping a bundle, 


than any disk competition. And three times 
as fast as the speediest VTR, without all of 
the peripheral hardware a VTR requires. 

If that doesn’t move you, consider this: 
Both the A65 and A66 give you instant ran- 
dom access to any frame, and zero preroll 
makes single-frame recording a snap. Each wvsateiomasnaas pula aes crue 
has the horsepower to record rendering and 


motion tests quickly and easily, with high- Abekas 


quality slow motion and still frame playback. 2 acai ca saauiunuaiasy — JUAN Kt Gaon 


common horse sense will tell you that 
buying one won't eat up your profit. 

If you’d like to take the A65 or A66 
for atest run, just call. And see what a 
difference a few seconds can make. 


For Details: 415-369-5111 « Atlanta 404-451-0637 + Chicago 708-699-9400 - Dallas 214-385-4544 - Los Angeles 818-955-6446 + New York 516-939-9000 - San Francisco 415-369-6791 
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If your color printer isn'ta Smartjet, 
itmustbe one of these. 


The Smartjet from IRIS Graphics. The PostScript 
compatible color printer that not only makes your 
output look its best, it makes other printers look like 
kid stuff. 

For one thing, the SmartJet produces images 
with dazzling, vibrant colors. It offers pinpoint 
registration and unrivalled repeatability. It even lets 
you print on a wide variety of low-cost materials. 

Best of all, SmartJet images are so luminous 
and richly detailed, you'd swear you were looking 
at a photograph. That’s something no other printer 
can do. 

So whether you're in graphic arts or textiles, 
cartography or packaging, product design or desktop 


MW Smartjet selected as Editors’ Choice 
by Macworld Magazine, April 1992. 
EDITORS’ 
CHOICE 
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publishing, the question is the same: Why trust your 
first-rate ideas to a second-rate printer? Especially 
when you can get SmartJet output for the lowest 
cost-per-image in the industry. 

Call 617-275-8777 today and ask for a sample 
Smartt print. We'll also include information abou 
our large-format printers. Pg) 

The SmartjJet. 
Once you've seen what 
it can do, you'll never 
want to toy around 
with another color So 
printer again. Bs is 
IRIS Graphics, Inc., Six Crosby Drive, Bedford, MA 01730 


site 


a scitex company 


SmartjJet is a trademark of IRIS Graphics, Inc. PostScript is a registered trademark of Adobe Systems, Inc. 


Original photo courtesy of Comstock, Inc. 


See us at SIGGRAPH, Booth #2221 


Kaleidoscopic Addiction 


Kai's Power Tools lets Photoshop 
enthusiasts be even more creative 
with their images 


ry Anyone who’s worked or 
played much with Adobe Photo- 
shop knows how much fun manipu- 
lating images can be. The result is 
that Photoshop has become some- 
thing of a standard for manipulating 
photographs and scannable art. 
Now, Kai’s Power Tools (KPT) by 
HSC Software (Santa 
Monica, CA) adds 
whole new dimen- 
sions to the Macin- 
tosh’s image process- 
ing arsenal, and it’s so 
much fun it’s addic- 
tive? Yetta “tix”? is 
very reasonable: $149 
retail. 

The brainchild of 
artist and Photoshop 
guru, Kai Krause, KPT 
is an impressively 
broad and freewheel- 
ing collection of filters 
and mini-applications 
built on the founda- 
tion and popularity of 
Photoshop. This col- 
lection represents a 
natural extension of 
Photoshop’s filters— 
allowing you to select 
any shape or color from an image 
and then to process it with a power- 
ful variety of controls. 

KPT’s relatively random structure 
spans a broad spectrum. Some of 
the product’s tools are the expected 
extensions of image processing 
functions but with whole menus of 
options for blurs, distortions, “visu- 
al noise,” and stylized effects. Other 
KPT modules, such as the Gradient 
Designer and the Texture Explorer, 
offer possibilities well beyond what 
normally defines a filter. 


In keeping with the fun-and- 
games theme, KPT sports a manual 
resembling the type of booklet that 
usually accompanies a computer 
game. Nevertheless, with his light- 
hearted style, Krause outlines every- 
thing you need to know in 24 pages. 
In fact, he has a tendency to tell us a 
little more than we need to know 
about why his tools are superior to 
other similar applications or to Pho- 
toshop’s own filters. 


“Lush Lotus”: A variety of textures created in KPT’s Texture Explorer and 
Fractal Explorer modules were here applied to the petals of a scanned 
plant photograph. The sphere in the center was created by placing a 
Glass Lens Bright filter from the Distort Menu over a marble texture also 
created with Texture Explorer. 


Actually, if you have a working 
understanding of Photoshop, you 
don’t need more than a cursory 
glance at the manual to get going 
with KPT. If you approach your first 
few sessions with a sense of play 
and exploration, you can discover 
whole new territories and tech- 
niques for manipulation. 

Proceed cautiously, however, be- 
cause each module has its own in- 
terface, and although these inter- 
faces are similar in style, they all 
vary from the standard Photoshop 


filter interface. It’s helpful that 
Krause provides frequent concrete 
examples of how to manipulate the 
controls to produce specific effects, 
but ultimately, the learning process 
is best supported by trial and error. 

Perhaps the most entertaining 
facet of KPT is the Texture Explorer, 
a cornucopia of background and 
foreground possibilities with which 
you can easily create patterns re- 
sembling water, sky, metal, wood, 
and marble as well as 
more peculiar textures 
that evoke anything 
from hieroglyphics to 
fuzzy alligator skin. 
Virtually any user can 
simply click on im- 
ages that trigger ran- 
dom, mutating op- 
tions. You control the 
intensity of a “muta- 
tion” by simply click- 
ing on what you like 
and honing in on a de- 
sired pattern. You also 
have the option of sav- 
ing your selection to 
memory or of starting 
over at any time with 
a preset pattern—any- 
thing from Mexican 
Blanket or Paisley 
Complexia to Flying 
Jade Dildos or Skin 
and Lilacs. In addition, a Fractal Ex- 
plorer enables users without mathe- 
matical ability to produce eye-pop- 
ping fractal designs in blazing col- 
ors. 

The result of all of this is a kalei- 
doscope of undreamed-of variations. 
And watching them scroll across the 
screen can be as exciting as watch- 
ing fireworks on the Fourth of July. 
Each one seems to be better than the 
one before and you can’t help “ooh- 
ing” and “ah-ing.” 

Besides the wild and colorful, 


Image by Daniel Hillriegel. © 1993 Communication Bridges 
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KPT also includes some more prac- 
tical (and even simpler to use) fil- 
ters. The Gradient Designer, for ex- 
ample, provides a remarkably quick 
way to create rich gradient blends of 
color. You can even create multi- 
hued gradients, a feat not possible 
with Photoshop alone. 

The down side of all of this cre- 
ativity is KPT’s somewhat scatter- 
gun style. There are a lot of pieces 
here, some of which fit logically to- 
gether, some of which do not. Many 
of the modules offer powers that can 
only be discovered by exploration, 
so to master KPT, in effect, you have 


to be willing to take the time to hit a 
few dead ends. 

For artists and graphic designers 
willing to take the time adventuring 
through the unconventional design 
components of this Photoshop 
“subsystem,” I believe the rewards 
are well worth it. And for any 
Photoshop users who think they 
might enjoy turning their Macintosh 
screens into a dizzying series of 
colorful possibilities, there’s no 


Everything But the Kitchen Sink 


DeBabelizer serves as not only a 
massive translation tool but also a 
general-purpose utility for myriad 
applications 


A When I first agreed to take a 
look at Equilibrium Technologies’ 
(Sausalito, CA) product DeBabel- 
izer, I had heard a lot about it 
being a cross-platform, 

file-format conver- Edit 
sion program for Mac- 
intosh graphics—able 
to recognize more 
than 45 different bit- 
mapped graphics and 
animation formats 
from Macintosh, MS- 
DOS, Windows, Amiga, 
Apple II, Atari, Silicon 
Graphics, X Windows, 
and Sun computers. 
That seemed interest- 
ing enough to me in an 
ecumenical day when a 
Mac may create graph- 
ics while a PC may re- 
produce them for ani- 
mation, multimedia, or 
the printed page. Or 
vice versa. 

When I thumbed 
through the 362-page 
manual, however, it took forever to 
reach the file conversion section. 
I had broadening encounters with 
other capabilities during the in- 
terim. It takes time to learn all of the 
options and interrelationships, 
though yes, DeBabelizer offers file 
conversion. And automobiles have 
doors, but there’s certainly more to 
it than that. 
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Palette Mist 


128) qirishbB.p 


Saturation: |113 


Brightness: (215 _ 


Background removal ( 


DeBabelizer should properly be 
called a graphics utilities program. 
It has no single purpose, but rather 
dozens, some related to one anoth- 
er and some not. Like digging for 
treasure, you never know what 
you'll turn up. Some of it will be 
just earth and stones, depending 
upon your intentions and the ap- 


Scripts 


Sa hue: 


144 | < 


if 


$ 


plications and utilities on your 
disk. Others will be glistening 
gems, or pure gold. 


Treasure Hunting 

One of my favorite gems—for a 
market brainwashed to accept NTSC 
(National Television Standards 
Committee) video as “good-quality 
imaging”—is DeBabelizer’s field in- 


involving the replacement of a range of color 
with a single color) is just one of a multitude of image processing and 
palette manipulation tools that DeBabelizer users have at their disposal 
for “cleaning up” or enhancing images that they have translated from 

one platform to another. 


question they’ll have fun testing 
their creative powers with the Kai’s 
Power Tools package. Stay tuned for 
a CD-ROM version, which is cur- 
rently in the works.—Jon Leland, a 
writer/director whose Sausalito, 
California-based company, Commu- 
nication Bridges, provides consult- 
ing and training on how to span 
“The Grand Canyon Gap” between 
people and technology. He is cur- 
rently co-authoring a book on 
QuickTime with author Bob LeVitus 
and has a PBS series on digital me- 
dia in development. 
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terpolation feature. Ordinarily, each 
NTSC frame is written twice—in in- 
terlaced “fields”—first, the odd- 
numbered scans (1, 3, 5, and so 
forth) and then the even (2, 4, 6, and 
so forth). The second pass is Yeoth of 
a second later than the first— 
enough time for a speeding subject 
to change position. Hence, one 
frame may show its 
subject in two loca- 
tions. This situation is 
harmless in full-motion 
applications but causes 
trouble with still video 
or a single frame of mo- 
tion video. DeBabelizer 
can select and elimi- 
nate the scan lines con- 
taining the “wrong” 
position and replace 
them with replicas of 
the “right” position. 
DeBabelizer’s most 
emphasized time- and 
labor-saving conven- 
ience is “batch process- 
ing.” Sometimes, nu- 
merous files require the 
same repetitive treat- 
ment. For example, 
your 24-bit digitized 
photos may be destined 
for printing on a press that repro- 
duces nowhere near the dynamic 
range of the camera original—or 
maybe several images were shot on 
daylight-balanced film under fluo- 
rescent light. Both instances require 
adjustment. You can sit up all night 
correcting the files one by one, or 
you can select the proper items in 
DeBabelizer, get your beauty rest, 
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Fill Cotor 


FIGARO + supports 


Windows NT in 1993! 


Are 
Slap 


Open graphics 
programming has 
arrived in a big way. 

In fact, it seems 
like everyone now offers 
some sort of “open” 
solution. 

Which makes it 

FIGARO+ programs will run on more crucial than ever to 
platforms from PCs to supercomputer. 
pick the right tools for 
your future graphics programming needs. 
What about SGI's OpenGL or MIT's PEXlib? 

Until recently, low-level rendering libraries were only 

available for specific hardware, while the trade-off for most 


prponccscs 


higher level API's was a decline in application performance. 


In other words, you were forced to choose between 
performance and portability. 

Now you are being 
asked to pick one of the 
new “open” rendering 
libraries: SGI's OpenGL or 
the X Window System's 
PEXlib. They are com- 
pletely incompatible, even 
though each offers 
features the other lacks. 

A true open 


ing any kind of 2D or 3D chart easy. 


graphics solution should give you access to both OpenGL 


TGS 


All trademarks belong to their respective companies. Copyright ©1993 by Template 
Graphics Software, Inc., 9920 Pacific Heights Blvd., Suite 200, San Diego, CA 92121. 
619-457-5359, FAX: 619-452-2547, e-mail: info@tgs.com. 


See us at SIGGRAPH, Booth #1043 


ou leaving your 
ics optionsopen/? 


and PEXIib, local acceleration with SUN's XGL and HP's 
Starbase, access to your “old” graphics terminals and 
printers, as well as high performance. 

FIGARO+ does all of this, and more. 


FIGARO+ is PHIGS+, the real open graphics solution. 
FIGARO+ is a high performance version of PHIGS+, 
the ANSI/ISO open graphics standard. FIGARO+ lets you 
develop sophisticated 2D & 3D graphics applications that 
can be ported from PC's to 
supercomputers, OpenGL to 
PEXIib, with a simple 
recompilation and link. 
Now with a single API 
you can take advantage of 
OpenGL, PEXlib, GL, XGL, 
GLX, Starbase — literally 
every important graphics 


Open Graphics Environment. 


environment. 

Even better FIGARO+ is much more than just 
PHIGS+-. It also includes performance extensions including 
immediate mode, post-to-view and window system 
integration. 

The FIGARO+ family of programmer tools. 

We provide a variety of other open graphic toolkits for 
all levels of graphics programmers, including FIGt, an 
object-oriented library that dramatically expands your 
programming power and abilities. 

So if you want to keep your graphics options open, 
give us acall about FIGARO+ and our other open solutions 
today. 


Call 1-800-544-4847 for your free white paper 
“A Strategy for Open Graphics”. 
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and return in the morning to a cor- 
rected batch of pictures. 

Of course, with a “batch” of im- 
ages, you Can start thinking about an 
electronic “slide show.” While 
DeBabelizer doesn’t replace pres- 
entation or multimedia pro- 
grams, it does enable a group of 
images to be presented in preor- 
dained sequence for screening or 
export to a program with more lav- 
ish effects. 

DeBabelizer also offers a batch 
catalog feature that places several 
thumbnail images on the monitor 
and prints them or writes them to 
film in that layout. Thus traits of 
both graphical databases and 
desktop publishing are accessible. 

A text overlay feature superim- 
poses titles and captions. In addi- 
tion to dithering, various image 
resolution changes, black-and- 
white-to-grayscale conversions, 
and histogram adjustments (affect- 
ing color hue and saturation) can 
be accomplished. The program can 
compare two versions of an image 
and show exactly (by displaying 
only) the differences between the 
two of them. 

If you work with a program like 
Adobe Photoshop or Autodesk Ani- 
mator, some of DeBabelizer’s func- 
tions should sound familiar. Need 
you duplicate them? There are rea- 
sons to do so. First, some (not all) of 
DeBabelizer’s utility functions 
provide greater control or additional 
features compared to their counter- 
parts in the well-known application 
programs. Second, if you’re already 
running DeBabelizer for other 
functions and decide you need 
histogram adjustments, you'll save 
time and system memory without 
having to open Photoshop. 

There’s a third consideration be- 
coming increasingly pragmatic. It’s 
that the computer is a common tool 
used by professionals practicing 
traditionally disparate tasks—pho- 
tography and prepress, let’s say— 
and transforming those tasks from 
isolated disciplines into a con- 
tinuous process. Industries are 
“morphing” before our eyes as film 
labs and service bureaus, for exam- 
ple, use the same hardware and 
software to compete for each oth- 
er’s business. 

Who will prevail? Time will tell. 
But already, the artist who controls 
only pen and ink, or the pho- 
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tographer who controls only films 
and filters, is at a disadvantage 
compared to those who can control 
the outputs for their work. De- 
Babelizer acts as a kind of grout 
in the changing mosaic of graphics 


industries—affecting the results 
seen by clients and audiences, 
recipients of portfolios and demo 
reels. Given its ability to handle 
today’s scenarios, I believe De- 
Babelizer warrants a place on many 
a professional’s disk.—Don Suth- 
erland, Sutherland Multimedia, a 
multimedia production company in 
Staten Island, New York 
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Not Your Typical Type 


A Pixar's Typestry 1.1 is an in- 
triguing product for Macintosh- 
and Windows-based artists, design- 
ers, and multimedia presenters 
needing to produce realistic, three- 
dimensional type. The Richmond, 
California-based company’s goal is 
to offer users a program that feels 
“as though you are working in 2D” 
while actually creating “realistic 
dimensional type.” 

In determining if the 
$299 Typestry package 
fulfills Pixar’s goal, we 
should address both the 
issues of realism and 2D 
ease of use. First, is the 
output realistic? I would 
offer a qualified “yes.” 
Typestry does provide 
numerous wonderful tex- 
tures/surfaces (called 
“looks”), which can be ap- 
plied to text in varying 
levels of transparency. In 
addition, Typestry offers 
multiple, colored light 
sources with optional 
special gel effects and 
shadow casting and three 
different camera focal 
lengths for greater realism 
in rendering. 

Unfortunately, in terms of creat- 
ing logos the sophistication of 
Typestry has its limits, given that 
text can’t be wrapped around curves 
and non-text shapes can’t be inte- 
grated without first converting them 
into font characters (using Corel- 
Draw, FontMonger, Fontographer, 
and so forth) or by exporting the 
Typestry text descriptions into a ful- 
ly functioning 3D modeling and 
rendering program. The mapping 
and editing of user-defined pictures 
for backgrounds and surface tex- 


tures—although not available with 
this version—is slated for an up- 
coming Typestry 2.0 upgrade. 

Does Typestry feel like a 2D 
graphics program? Not quite. In 
most 2D programs, enlarging a win- 
dow gains the user more work 
space, but with Typestry the same 
maneuver results in the text scaling 
to fit the new window size. In addi- 
tion, no zoom or scrolling func- 
tions exist, re-editing of text (to add 


+ ° by . haran 


Realistic rendering of three-dimensional type is 
Typestry’s main selling point. 


letters, words, or lines) is not easily 
accomplished, and hierarchical 
grouping functions operate quite 
differently from 2D grouping con- 
ventions. Typestry also does not 
permit you to select several objects 
(such as more than one letter or 
word) at a time (normally on the 
Mac a simple operation involving 
the shift key) so that kerning be- 
comes a tedious task. 

It’s also frustrating to have to de- 
liberately set the look, color, or scale 
separately for each new text object, 
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COMPOSITE 
VIDEO 


RGB/YUV 


S-VIDEO 


-V-LAN 


3D DIGITIZER 


Direct$D Input to 
AutoCAD and CAL 


“Introducing a new evolution in sane esti Work within viewports and layers with ease. 
reverse engineering, animation creation and The Metrecom is portable, durable, and gives 


coordinate measuring machines...The you convenient, affordable precision in an 
Metrecom® by FARO Technologies Inc. instant! Call today and discover this amazing 
The Metrecom’s articulated arm measures device for yourself. Made in the U.S.A. 
points and surfaces of objects in complete 3D A FARO ss 


for direct serial port input to AutoCAD® and 


CADKEY® and other design software. Simply \/ ME TRE & OM 


connect the Metrecom to your system like FA 
another mouse! Digitize single points or An Bsa ag ad ne. (407) 333-9911 


polylines on virtually any object. a Lake Mary, Fl FL 32746 = (800) 736-6063 
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Breeden 
Animation 


with Viewpoint Datasets™ 


Viewpoint's huge library of high quality 
Datasets, and our capability to quickly 
create any custom Dataset, put quality, 
speed, and price on your side. No matter 
what your 3D Software, call for 
Viewpoints free 100 page catalog with 
| of ready-to-ship Datasets. : 


See usin Booth #426 at the 


Pacific Data Images 
Sunnyvale, CA 


Metrolight Studios Anitel Productions Post Production Services 
Hollywood, CA Seoul, Korea Cincinnati, OH 
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REVIEW 


and finally, essential cut, copy, and 
paste functions are noticeably ab- 
sent in the current version of 
Typestry. 

The manual is a cute, full-color 
magazine with testimonial articles, 
tips, trouble-shooting guides, and 
some scanty indexing. Elaborate 
work-arounds are also included for 
such functions and effects as kern- 
ing, the creation of reflections, the 
alignment and layering of objects, 
and embossing. I would have pre- 
ferred most of these operations to 
be built into the program rather 
than described in the manual as 
work-arounds. 


The Lowdown on Rendering 

Everybody whom I have inter- 
viewed about Typestry complains 
about the rendering speed, but to be 
fair, anyone doing 3D work in high 
resolution complains about speed. 
However, potential users should be 
aware that the minimum system 
requirements (an 8MB Mac II with a 
floating-point coprocessor and 5MB 
of disk space, or a 4MB ’386-based 
PC with a math coprocessor and 
5MB of free disk space) are barely 
sufficient. Rendering a 640-by-480- 
pixel image on my 8MB Mac II re- 
quired substantial finagling of 
both my system configuration and 
Typestry’s custom setting to attain 
the final six-hour rendering. 

Of the many 3D text generators, 
some (such as Adobe’s Dimensions 
and Ray Dream’s addDepth) em- 
phasize the generation of PostScript 
outlines, while others (such as 
Strata’s StrataType 3d) offer sophis- 
ticated manipulation of text and ob- 
jects. Typestry’s main strength is 
the realism of its Pixar renderer. 
Because the Typestry development 
team seems so committed to the 
evolution of this product, I am 
hopeful that the upcoming Version 
2.0 of Typestry will provide more 
sophisticated text handling while 
streamlining its interface to better 
meet its aim of letting you “keep 
the familiar 2D interface that you 
know and love.”—Sharon Steuer, 
a consultant and freelance comput- 
er graphic artist based in Bethany, 
Connecticut 
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7-August 7 Montage ’93: Interna- 
tional Festival of the Image held in 
Rochester, NY. Contact: Ms. Lisa Farrell, 
Montage ’93, 31 Prince St., Rochester, NY 
14607-1499; 716/442-8897. 


8-12 International Teleproduction An- 
nual Forum held in Los Angeles. Spon- 
sored by the International Teleproduction 
Society. Contact: International Telepro- 
duction Society, 350 Fifth Ave., Suite 
2400, New York, NY 10118; 212/629- 
3266. 


12-16 Image World held in Dallas. 
Sponsored by Knowledge Industry Publi- 
cations Inc. Contact: Knowledge Industry 
Publications Inc., 701 Westchester Ave., 
White Plains, NY 10604; 914/328-9157. 


19-23 ICS ’93: International Confer- 
ence on Supercomputing held in Tokyo, 
Japan. Sponsored by the Association for 
Computing Machinery. Contact: Ms. Julie 
Eitzer, Association for Computing Ma- 
chinery, 1515 Broadway, New York, NY 
10036-9998; 212/869-7400. 


19-23 Electronic Photography and the 
Macintosh held in Rochester, NY. Spon- 
sored by Rochester Institute of Technolo- 
gy. Contact: Mr. David Tontarski, RIT, 50 
West Main St., Rochester, NY 14614- 
1274; 716/475-6600. 


22-23 Fundamentals of Electronic 
Imaging held in Rochester, NY. Spon- 
sored by Rochester Institute of Technol- 
ogy. Contact: Mr. David Tontarski, RIT, 50 
West Main St., Rochester, NY 14614- 
1274; 716/475-6600. 


25-29 URISA GIS ’93 held in Atlanta. 
Sponsored by Urban & Regional Infor- 
mation Systems Association. Contact: 
URISA, 900 Second St., NE, Suite 304, 
Washington, DC 20002; 202/289-1685. 
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@ ANIMATION 


e VIDEO EDITING 
AAS © PRODUCTION 
FCUrst @ MULTI-MEDIA 
NAT 
owERA 
Y STUDIO 


108 * COMPUTER GRAPHICS WORLD JULY 1993 


1-6 SIGGRAPH 93 held in Anaheim, 
CA. Sponsored by the Association for 
Computing Machinery’s Special Interest 
Group on Computer Graphics. For con- 
ference information contact: SIGGRAPH 
93 Conference Management, 401 North 
Michigan Ave., Chicago, IL 60611; 
312/321-6830. For exhibition information 
contact: SIGGRAPH ’93 Exhibition Man- 
agement, 150 Burlington Ave., Clarendon 
Hills, IL 60514; 708/850-7779. 


3-6 MacWorld Expo held in Boston. 
Sponsored by Mitch Hall Associates. 
Contact: Mitch Hall Assoc., 260 Milton 
St., Dedham, MA 02026; 617/361-2001. 


5-7 Master the Technologies held in 
Newport Beach, CA. Sponsored by the 
Association for Presentation Graphics 
Users. Contact: APGU, 90 Kirkwood Rd. , 
West Hartford, CT 06117; 203/231-7806. 


31-Sept. 2 Fed Micro ’93 CD-ROM 
and Multimedia Conference & Exposition 
held in Washington, DC. Sponsored by 
National Trade Productions Inc. Contact: 
National Trade Productions Inc., 313 
South Patrick St., Alexandria, VA 22314- 
3567; 703/683-8500. 


31-Sept. 2 Fed Micro ’93: The Mi- 
crocomputer Conference and Exposition 
for the Federal Government held in 
Washington, DC. Sponsored by National 
Trade Productions Inc. Contact: National 
Trade Productions Inc., 313 So. Patrick 
St., Alexandria, VA 22314; 703/683-8500. 


g 


| STORAGE 
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6-10 Eurographics ’93 held in Barce- 
lona. Contact: Conference Secretariat, 
Palau de Congressos, Dept. de Conven- 
cions, Fira de Barcelona, Avda. Reina 
Maria Cristina s/n E-08004 Barcelona; 
tel: 34 3 423 31 01; fax: 34 3 426 28 45. 


7-15 IPEX ’93 held in Birmingham, 
England. Contact: IPEX ’93, POB 3833, 
999 Summer St., Stamford, CT 06905- 
0833; 203/964-0000. 


13-15 Spectrum ’93 held in Scottsdale, 
AZ. Sponsored by Graphic Communica- 
tions Association. Contact: Ms. Vivian 
Sanchez, GCA, 100 Daingerfield Road, 
Alexandria, VA 22314-2804; 703/519- 
8160. 


14-16 Electronic Imaging held in 
Boston. Sponsored by Miller Freeman. 
Contact: Miller Freeman, 13760 Noel 
Road, Suite 500, Dallas, TX 75240; 
800/223-7126. 


18-22 IEEE Virtual Reality Annual 
International Symposium held in Seattle. 
Sponsored by IEEE NNC. Contact: Meet- 
ing Management, 5665 Oberlin Drive, 
Suite 110, San Diego, CA 92121; 619/453- 
6222. 


22-24 Windows Solutions held in San 
Jose, CA. Sponsored by Seybold Semi- 
nars. Contact: Ms. Beth Sadler, Seybold 
Seminars, 29160 Heathercliff Road, 
Suite 200, Malibu, CA 90265-6104; 
310/457-8500. 


22-24 Computer-Aided Acquisition 
and Logic Support (CALS) Europe ’93 
held in Berlin, Germany. Sponsored by 
World Computer Graphics Association. 
Contact: World Computer Graphics 
Association, 5201 Leesburg Pike, Suite 
201, Falls Church,VA 22041; 703/578- 
0301. 
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PHONE 617°492-4999 


SEARCHING FOR THE BEST TRUE COLOR 
SOLUTION IN THE UNIVERSE? 


If youre trying to visualize the perfect true color card, look no further than Pro Graphics”. 
From Media Vision. ‘The only true color solutions with enough speed, resolution and true color 
for any visualization need. At a price that’s truly affordable. Both Pro Graphics 1024 and 1280 give 
you workstation quality visualization on your PC. With 24-bits/pixel 
as high as 1280x1024 and 1024x768 resolution modes. ‘That’s 16.7 
million colors, full-time, in any mode. And over four times the true 
color performance of most other popular 24-bit, high resolution graph- 
ics cards. What’s more, they support the VESA local bus interface to 
give you up to 133MB/second bandwidth. And since the 1024 

costs about half what the competition does, any other claim is just a 
pie in the sky. So when you're looking for 
= = powerful, affordable true color, just look for 
Pro Graphics from Media Vision. We’re creating 
true color everyone else will be looking up to. MEDIA VISION 


NEC 


© 1993 Media Vision, Inc., 3185 Laurelview Court, Fremont, CA 94538. 1-800-845-5870. Fax: (510) 770-9592. 
Media Vision is a trademark of Media Vision, Inc. All other trademarks and registered trademarks are the property of their respective companies. 
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What do these pictures have in common? 


All represent work on European R&D projects and provide 
solutions giving greater productivity 


and efficiency. 


Contact us if you are looking for solutions including 
computer supported cooperative work and virtual 
reality, and would like to talk further about your 


specific requirements. 


The House of Computer Graphics in Darmstadt / Germany 


Fraunhofer IGD 


(Fraunhofer Institute for Computer Graphics) 


Is involved in almost every field of Computer 
Graphics, e.g. product and process development 
for manufacturing and applications of technology, 
realizations of prototypes and installation of pilot 
systems. 


GRIS (Interactive Graphics Systems Group 
at the Technical University of Darmstadt) 
is involved in basic research with an emphasis on 
mathematical processing, 


algorithms, system- 


architecture, interfaces and technical components. 
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ead 1 
ZGDV (Computer Graphics Center) 


organizes technology transfer, training and 


education, demonstration events, courses, user 
seminars and workshops as a cooperative 
partnership between the research community, 


government, and industry. 


615] - 155 174 
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© Multimedia Monitor 


Mitsubishi will showcase in Booth 
#1305 the AM-4201R color monitor for 
multimedia applications. Featuring a 40- 
inch viewable area and horizontal scan- 
ning rates of from 15.6 to 64KHz, the new 
monitor recognizes NTSC, PAL, and SE- 
CAM video standards and is compatible 
with HDTV. Also, it utilizes dynamic 
beam-forming technology to ensure 
high-quality picture performance with 
any source under any signal condition. 
Resolution with video inputs is greater 
than 600 TV lines (800 lines by 768 dots 
with RGB sources). Price: $12,000. Ex- 
pected availability is late Q3. Mitsubishi 
Professional Electronics Division (Som- 
erset, NJ). 
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© Panasonic's PanaSync 

Panasonic will demonstrate a 17-inch, 
flat-square-screen, variable frequency 
multiscanning color monitor in Booth 
#717. Called the PanaSync/Pro C1795E, 
the monitor combines low electrostatic 
and electromagnetic emissions levels 
with PanaColor Real Color Matching 
Power technology, an AGRAS (Anti- 
Glare, anti-Reflection, Anti-Static) CRT 
coating, and digital controls. The Pana- 
Color technology enables users to match 
the color printing output from a Mac, a 
PC running Windows 3.1 or OS/2.20, or 
a workstation running Windows when 
using up to a 16-million-color video- 
graphics board. Price: $1579. Panasonic 
Communications & Systems Company 
(Secaucus, NJ). 
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© Fiber-Optic Display Link 
Lightwave Communications will demon- 
strate its VDE/200 transmitter and re- 
ceiver units in Booth #2350. The units 
connect a display to a workstation with 
fiber-optic cable. A light signal transmit- 
ted via the fiber provides high-resolution 
picture quality up to 3000 feet for Super- 
VGA. The VDE/200 requires one fiber for 
the transmission of serial data for the 
keyboard/mouse, printer, or other acces- 
sories and three fibers for RGB with sync 
on green. Interfaces support SGI, Sun, 
Hewlett-Packard, DEC, Apple, and IBM 
workstations and PCs. Lightwave Com- 
munications Inc. (Milford, CT). 
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© CRT Projection 
Ampro will debut its Model 2300 7-inch, 


CRT-based projection system in Booth 
#913. The 2300 provides 1400 lines of 


SIGGRAPH ’93 Product Preview 


SIGGRAPH ’93, the 20th International 
Conference on Computer Graphics 
_and Interactive Techniques, 
will be held August 1-6 at the 
Anaheim Convention Center 
in Anaheim, California. 


For more information, 
call 312-321-6830 


RGB resolution and 850 lumens of light 
output and is compatible with many sys- 
tems, including the IBM RISC 6000 Se- 
ries, Mac IIs, and Silicon Graphics, Sun, 
and Hewlett-Packard workstations. In 
addition, the projector includes full in- 
ternal ASCII diagnostics, a 100-percent 
modular design, and interchangeable 
boards. Ampro will also show its 7000 
Series light-valve projector, which pro- 
vides 1280 lines of RGB resolution and 
1000 full white modulated lumens. Am- 
pro Corp. (Titusville, FL). 
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© Cyberware Intros 
In Booth #1818, Cyberware will an- 
nounce the availability of a SCSI hard- 
ware interface and animation-support 
software. The new hardware interface 
permits Cyberware scanners to connect 
to any computer that has a SCSI port. 
The software program combines Cyber- 
ware’s polygon-reduction software, Cy- 
mage, with an interface to products from 
SoftImage, ElectroGIG, and Wavefront. 
Also, Cyberware, in conjunction with 
SuperFluo (Los Angeles), has introduced 
an animation technique that combines 
live-action movements with scanned im- 
ages. The technique uses SuperFluo’s 
Elite motion-capture device, which gath- 
ers movement data from a subject on 


which small position markers have been 
placed. Cyberware (Monterey, CA). 
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© 3D CAD Digitizer 


Faro Technologies will showcase a 3D 
digitizer in Booth #1842. The Metrecom, 
a “liberated” coordinate measuring ma- 
chine, is a portable, 3D-articulated meas- 
urement arm that adds flexibility, ease, 
and convenience to product develop- 
ment and design. It features a six-de- 
erees-of-freedom digitizing arm that can 
instantly scan and measure simple and 
complex points, shapes, or surfaces of 
any type. Through direct serial port in- 
put, customized software drivers, and 
file input, this 3D data can be interfaced 
to many design and quality-control soft- 
ware packages. Faro Technologies Inc. 
(Lake Mary, FL). 
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© Vision's Image 

In Booth #146, Vision Quest will intro- 
duce the Image system. Available in two 
Windows-based DOS configurations, the 
system (prices start at $15,675) consists 
of a color video camera, lens and c- 
mount adapter, graphics-capture board, 
and the company’s new Q 1.0 software. 
Users can capture and store resolutions 
of up to 4416-by-3456 pixels. Then, us- 
ing the Q 1.0 software, users can control 
the camera and the captured image, view 
the image and any adjustments made to 
the image in real time, and set camera 
black-and-white balances. Vision Quest 
Inc. (Springfield, MO). 
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© Hi-Res Digital Camera 
Eastman Kodak will introduce a full- 
color, 2.6-million-pixel digital camera 
in Booth #2312. The Kodak Megaplus 
XRC features a high-resolution CCD 
sensor containing an array of 1320-by- 
1037 pixels. Dithering doubles the hori- 
zontal lines and creates a 5.2-million- 
pixel TIFF file with 2640-by-1035 pix- 
els per image. A rotating color filter 
wheel captures one full-color RGB im- 
age sequentially every 1.5 seconds. The 
digital camera head is linked to a signal 
processing unit, which provides con- 
trols for white balance for color calibra- 
tion, a color-correction matrix for fine 
tuning color renditions, and a selection 
of HDTV display formats, among oth- 
ers. Price: $25,000. Eastman Kodak 
Company (San Diego). 
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© 6D Tracking 
In Booth #2615, Shooting Star Technolo- 
gy will demonstrate a 6D tracking sys- 
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tem that converts position and orienta- 
tion information into computer-read- 
able form. The ADL-1 calculates 
head/object position with six degrees of 
freedom using a lightweight, multiple- 
jointed arm. Sensors mounted on the 
arm measure the angles of the joints. 
The microprocessor-based control unit 
uses these angles to compute in a user- 
selectable coordinate system position- 
orientation information, which is then 
transmitted to the host. Price: $1535. 
Shooting Star Technology (Burnaby, BC, 
Canada). 
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© Film to Video 

In Booth #2832, Tamron will exhibit a 
product that can convert negative and 
positive film images up to 35mm format 
to a video signal for viewing on a moni- 
tor or recording onto other media. The 
Fotovix II]-S has an S-video output com- 
patible with S-VHS or High-8 VCRs and 
camcorders. At the heart of the product 
is a high-density, 12-inch CCD with 
410,000 pixels. The product also sepa- 
rates the color signal from luminance, 
which results in reduced loss of image 
quality when converting from analog to 
digital. Price: $929. Tamron Industries 
Inc. (Port Washington, NY). 

CIRCLE 168 ON INFORMATION CARD 


Model 


© Laserdisc Recorder 

In Booth #1026, Sony will show a high- 
definition, write-once laserdisc recorder 
for high-resolution graphics. The HDL- 
5800 records wide-screen, high-defini- 
tion images onto optical discs. Users can 
develop high-res animations by record- 
ing images generated by a graphics 
workstation on a frame-by-frame basis. 
The product records real-time motion 
and still images using a base-band high- 
definition signal with no compression. 
This is achieved using a high-power, 
dual-beam, semiconductor laser to di- 
vide the signal into two tracks, which 
are recorded simultaneously onto write- 
once discs. Sony Business and Profes- 
sional Group (Montvale, NJ). 
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© Network Print Server 


Iris Graphics will spotlight the Color- 
Base print server in Booth #2221. Ac- 
cording to Iris, ColorBase allows print- 


ing of PostScript and continuous-tone 
color images to Iris printers from a range 
of networked client platforms, including 
Macs, SGI workstations, Sun SparcSta- 
tions, and ’486-based PCs running Win- 
dows. ColorBase runs Iris and Scitex 
custom-designed software that enables 
queueing, job status, system default set- 
ups, spooling, and Iris color transforma- 
tions. The product is shipped with client 
job setup software (Visa), which allows 
each user on the network to create cus- 
tom printer and color settings for each 
job sent. Iris Graphics (Bedford, MA). 
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© Celco Film Recorders 

In Booth #1057, Celco will show the Cel- 
co Professional 8el and 16el Digital Col- 
or Film Recorders. These products offer 
up to 16,000-pixel addressable resolu- 
tion and 35mm exposure times to 23 sec- 
onds. Both support any film format size 
from 16mm to 8-by-10 inches. Celco 
(Upland, CA). 
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© Picture Perfect 


Fuji, represented by C.Itoh, will intro- 
duce the Pictrography 3000 printer 
(Booth # unavailable at press time). 
This color printer outputs photo-quality 


(2x3 Array) 


S406 Multi-Screen Splitter 


SDS technology recently developed at 
Chromatek's Advanced Video Laboratory, 
allows Chromatek's 8406 to eliminate the 
common problems of edge skew distortion 
and image to audio delays common in 
multi-screen presentations. Chromatek's 
8400 Series High Resolution Image Splitter 
accepts realtime images from NTSC, PAL, 
HDTV (1050, 1125, 1250) and computer 
graphic workstations (up to 66Khz) 
transforming them into gigantic high 
resolution displays. Up to 24 screen 
configurations are available in conjunction 
with models 8400, 8404. Call to learn more 
about the latest in Splitter Technology. 


Chromatek Scan Process Inc. 
2049 Century Park East, Ste. 2710 
Los Angeles, CA 90067 USA 

Tel. 310-785-3810 

Fax 310-785-3803 
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Chromatek Inc. 
TBR-908, 5-7 Kohji-machi, 
Chiyoda-ku, Tokyo 102 
Tel. +81-3-3239-7141 
Fax +81-3-3239-378] 


High Resolution 


Toronto, CANADA 
Tel. 416-636-4444 
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Forefront Graphics Corp. 
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“Electriclmage’ and “Pixel-Perfect 3D Rendering and Animation’ are trademarks of Electric Image, Inc. Macintosh is a registered trademark of Apple Computer, Inc. All other trademarks and copyr ih gare t 
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Model of Porsche provided by Viewpoint Animation Engineering 


but it's the QUALITY that makes the choice Crystal clear. 


Crystal 
3D Designer 


For cutting-edge artists, designers 
and illustrators who want to be 
free from the creative limitations 
of 2D (flat) illustration tools. It 
features intuitive spline surface 
modeling tools and fast photoreal- 
istic rendering. You can import 
PostScript fonts, most common 
picture file formats, DXF and 
Illustrator 88 (EPS) artwork. Export 
high-resolution 24-bit EPS, TGA 
and TIFF picture files with alpha 
channels. Popular Super VGA 
graphics cards supported. 


Crystal 
Desktop Animator 


This powerful multimedia product 
provides all the intuitive 3D moa- 
eling and photorealistic rendering 
abilities of Crystal 3D Designer— 
plus some of the most sophisticat- 
ed animation creation tools avail- 
able on the PC — all in one fully 
integrated product. Lets you cre- 
ate high-quality 8-bit digital video 
(FLC) animations — to make your 
presentations more exciting ... 
your simulations more realistic ... 
and your multimedia training 
more captivating. 


Choose the one that's right for you. 


3110 Patrick Henry Drive 
Santa Clara, CA 95054 
(408) 496-6175 

fax (408) 496-6988 


A 


CrystalGraphics 


SEE US AT BOOTH #1827 
S 1G GRAPH 93 


3 TO 5 AUGUST 1993 
ANAHEIM, CALIFORNIA 


Crystal 


TOPAS Professional 


CrystalGraphics’ flagship product 
— a fully integrated broadcast- 
quality 3D animation package. 
Includes all the capabilities of 
Crystal Desktop Animator — 
plus additional features to gener- 
ate broadcast-quality animations 
— frame-by-frame 32-bit anima- 
tion output (up to 8K x 8K), field 
rendering, NTSC/PAL color correc- 
tion, traveling mattes, rotoscoping 
and VTR control. Supports 
Truevision and Matrox video 
graphics boards. 


For product or reseller information, call 


1-800-394-0700 
617-229-6900 (International) 


Ask about our video tape offer! 
30 day money-back guarantee. 
Free technical support from 
CrystalGraphics, Inc. 


CrystalGraphics, Crystal 3D Designer, Crystal Desktop Animator, TOPAS and Crystal TOPAS Professional are trademarks of CrystalGraphics, Inc. All other copyrights, trademarks and trade names are the property of their respective owners. 
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prints from digital image data, such as 
computer graphics, scanned images, 
and Photo CD images. After receiving 
the digital data, the printer reconsti- 
tutes the image and outputs it onto pa- 
per or transparency film in less than 
two minutes. The product includes a 
new photosensitive material, called 
Donor, that is exposed by LD scan with 
exposure levels corresponding to the 
original digitized image. A dye image 
forms in Donor, and thermal transfer of 
the dye image gives the finished print. 
C.Itoh Technology Inc. (Irvine, CA). 
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© Dye-Sub Printer 


Seiko will highlight the Professional 
ColorPoint PSH printer in Booth #933. 
The printer uses dye-sublimation tech- 
nology to generate high-resolution, pho- 
to-quality prints from the desktop. Fea- 
tures of the PostScript-compatible print- 
er include letter-size full bleeds, fast 
printing of complex images with RISC, 
and software upgrades with flash ROMs 
(erasable, reprogrammable read-only 
memory chips). Other features include 
off-line printing, a high-speed parallel 
port, and optimized raster processing. 
Price: $9999. Seiko Instruments USA 
Inc. (San Jose, CA). 
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© New LFR Model 


Lasergraphics will show its second-gen- 
eration digital film recorder in Booth 
#2030. The LFR Mark II 1993 Model of- 
fers an internal rasterizer and inter- 
changeable plug-in interfaces. The Inter- 
nal Rascol unburdens the host system 


from the time-consuming rasterization 
process and enables the Mark II to be 
ported from host to host without open- 
ing up either the host computer or the 
film recorder to install interface cards. 
Price: $14,995. Lasergraphics Inc. 
(Irvine, CA). 
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© Desktop Disk Recorder 

In Booth #1327, Accom will showcase 
two new disk recorders. According to 
Accom, its Work Station Disk (WSD) 
provides an affordable solution for 


graphics and animation applications re- 
quiring full-quality, real-time digital 
recording and playback. A proprietary 
interface between the WSD and SGl’s Iris 
Indigo takes advantage of the Indigo’s 
GIO bus to eliminate bi-directional im- 
age-transfer speed barriers. Accom’s RTD 
4200 is a digital disk recorder that 
records and plays full-bandwidth, un- 
compressed, 10-bit composite digital 
video. Accom Inc. (Menlo Park, CA). 
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© Video Scan Converter 

In Booth #1836, Folsom Research will 
demonstrate Otto, a fully autosynchro- 
nous video scan converter that automati- 
cally configures itself to most input 
video formats and supports all standard 
video output formats. Interlaced and 
non-interlaced video input, up to 
100KHz horizontal, is accepted. Otto fea- 
tures selectable, broadcast-quality NTSC 
and PAL output, full 720-pixel horizon- 
tal resolution, and video keying as well 
as pan and zoom. Price: $19,500. Folsom 
Research (Folsom, CA). 
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© g00dpi Electrostatic 


In Booth #3017, Raster Graphics will 
highlight the ColorStation 836GX, an 


How FAR CAN I REMOTE MY DISPLAY ? 


complete syste 
_... all at a surp 


FEATURES |. —s=s<sé<écézscjéC.C O6UOMIMINLESS APPLICATIONS ~—e 

© Upto 3,000 ft —® Full color (RGB) and  @ Medical Imaging = Command and 
operatingrange = monochrome versions —_—& Visual Simulation Contre! Centers 
Optional extended © Supports sync on green, —® Video /Graphics Secure Installations 


separate sync, NTSC and 
PAL video formats 

Fully compatible with _ 
SUN, Silicon Graphics, 
and other workstation 
video formats 


distance version 
operates to 10,000 ft 
No user adjustments, 
just plug and play 
Transports keyboard, 
mouse, and serial data 


@! Lightwave Communications, Inc. 


i A Subsidiary of Laser Precision Corp. 
84 Research Drive, Milford, CT 06460 


Platform Consolidation 
Campus / Universities 


Presentation Rooms 
Trading Floors 


Process Control Processor Noise and 


Heat Control 


Phone: (203) 878-9838 ® FAX: (203) 874-0157 ® E-Mail: lightwve@MCIMail.com 


JULY 1993 COMPUTER GRAPHICS WORLD « 115 


See us at SIGGRAPH, Booth #2350 CIRCLE 51 ON INFORMATION CARD 


800dpi graphics printer that incorpo- 
rates advanced electrostatic writing tech- 
nology based on Raster Graphics’ patent- 
ed Silicon Imaging Bar. Users can select 
from 800-by-400, 400-by-400, or 200-by- 
200 resolution modes. Also, users can 
scan in images and overlay text using 
their own software to produce posters, 
banners, and signs by using Raster 
Graphics’ proprietary Truevision Targa 
command-line utility, TGA2CS, or from 
applications running under Windows. 
Price: $64,895. Raster Graphics (Sunny- 
vale, CA). 
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© Plotting Products 


Zeh Graphic Systems will show three 
products in Booth #2618. Plot Express is 
an integrated network plotting system that 
accepts a range of data inputs and drives 
all types of raster plotters. It includes a 
Motif interface and runs on RISC-based 
Unix workstations. The ZPS-CGM is a 
CGM interpreter offering high-quality col- 
or or monochrome plots produced from 
data formatted in the Computer Graphics 
Metafile standard. CGM Composer en- 
ables desktop publishers to select parts of 
different CGM and CGM++ files and com- 
bine them into a single composite plot. 
Zeh Graphic Systems (Houston). 
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© Liberty for All 


In Booth #2033, Aurora Systems will an- 
nounce Liberty 2.0 paint and 2 1/2D ani- 
mation software. New features in 2.0 in- 
clude Scitex file format compatibility, 
user-definable positional information, an 
airbrush algorithm, and memory-man- 
agement features well-suited for page 
layout. The software includes a morph- 


ing technique based on proprietary, fea- 
ture-based image metamorphosis. Auro- 
ra Systems (Santa Clara, CA). 
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_ From head to toe, 
we cover all the motions. 
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© Pixar Enhancements 

In Booth #2549, Pixar will demonstrate 
its Showplace 2.0 picture-composition 
software, which accepts DXF models 
and RIB (Renderman) models and sup- 
ports an open environment for the devel- 
opment of RIB plug-ins. The product al- 
so offers an expanded collection of pre- 
designed clip objects, including shapes, 
symbols, furniture, and trees. Price: 
$695. Pixar will also preview Typestry 
2.0, which will include 2-bit character 
support, the ability to import Illustrator 
files, Looks editing, and the ability to ap- 
ply any image file to any object within 
Typestry. Pixar (Richmond, CA). 
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© Flying Fonts 

In Booth #2433, CrystalGraphics will 
demonstrate Crystal Flying Fonts, a PC 
program that enables users to add 3D lo- 
go and title animations to their multime- 
dia presentations and videos. Shapes 
and letters can be modeled with tools 
such as bevel and extrude. Rendering 
features include texture and reflection 
mapping, specular highlights, Phong 
shading, and transparency. Hundreds of 
predefined, professionally created ani- 
mation paths are included with the soft- 


r-— or tracking head and body motions in 


: 


animation, biomedical, and virtual reality 
applications, Flock of Birds™ is the six 


degrees-of-freedom measurement product for you. 


ae 


With features that make your job easier- fast 
measurement rate, simultaneous tracking of up to 


30 points, fastest dynamic performance when 
tracking multiple points, no body blocking, proven 
long-range operation, free interface software. And 
now, it's also the lowest-priced magnetic tracker. 


Flock of Birds, selected by industry leaders such as 
SOFTIMAGE, PDI, and Mr. Film for bringing human 
motions to their special effects characters, is the 
tracker to animate your next project. Call for details 
on our no cost evaluation program. 


Ascension 


: Technology Corporation 


P.O. Box 527, Burlington, VT 05402, TEL (802) 860-6440 FAX (802) 860-6439 
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“C” It At AUTOFACT. ’93 


C:CAD/design/solid modeling/parametric 


C:CAM/prototyping/ controls /production 


C:CAE/analysis/simulation 
C:CIM/ automation /networking / integration 


Computer Technology For Manufacturing 


Whether you're designing parts or integrating an entire manufacturing 
enterprise, AUTOFACT '93 has products and applications to help you 
design and manufacture quality products better, faster, and for less cost. 


Whatever your industry — automotive, aerospace, electronics, discrete 
parts — a trip to AUTOFACT '93 will help keep your technology current 
and your operations competitive. See the latest innovations from the 
world's leading CAD/CAM,CAE,CIM companies, gather information, 
size up the competition, and make better buying decisions. 


Attend AUTOFACT ’93 

FREE! 

FAX or mail form Drive send an AUTOFACT '93 brochure. 
for details, or call J) Name: 


1-800-733-4763 “| Title: 


Company: 
Address: 


SAUTOFACT:°93 | ee 
For Today's Automated, Integrated Factory. Country (if outside USA) 


Phone 


November 9-11, 1993 || Mail or FAX to: 


McCormick Place North Society of Manufacturing Engineers 
; era Attn: AUTOFACT Inquiries 
Chicago, Illinois One SME Drive 


P.O. Box 930 
Dearborn MI 48121-0930 


The Largest International FAX: (313) 271-2861 


CAD/CAM,CAE,CIM 
Exposition and Conference. 
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ware. Animations varying in size and 
length can fly into or out of the screen. 
Price: $295. CrystalGraphics Inc. (Santa 
Clara, CA). 
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CDI Enhancements 


Computer Design will demonstrate ma- 
jor enhancements to its U4ia and Design 
Concept software in Booth #1626. With 
U4ia Version 3.1, users can create 
halftone separations for printed textile 
design. The program includes a vector- 
based paintbox called Graphic Art, a sys- 
tem information bar that is always dis- 
played on the screen, enhanced clean- 
image features, and a user preferences 
window so the user can individualize 
each system. Version 3.1 of Design Con- 
cept offers a new user interface, an undo 
feature, surface filleting, the ability to in- 
teractively texture-map regions and ray- 
trace texture-mapped regions, data trans- 
formation, and more. Computer Design 
Inc. (Grand Rapids, MI). 
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© Playful Painting 

In Booth #2343, Fractal Design will 
demonstrate Fractal Design Painter/X2, 
an add-on to its Painter 2.0 software. 
Painter/X2 provides an environment in 


Increase your visibility 


@eeeeeeeeeeseeceeeseseeeeseeeeeeeeeeeeeoeoesed 


artwork 


Benefits 
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case Your 
st or Service! 


Graphics World offers advertisers a low-cost way to 
announce new products and special offers with a 1/4 page 


e Four-color quarter page ad: 31/3" x 45%" 
e Announce new products and special offers affordably 
¢ Each showcase unit features one photograph or piece of a 


e Reach 205,000 graphics professionals 
° 98% of Computer Graphics World subscribers are 


which an artist can cut out any part of an 
image and retain it as a separate visual 
item, called a floating item. Several float- 
ing items may be present in an image, 
and they can be modified with any of 
Painter/X2’s tools, such as painting, scal- 
ing, and distortion, or with visual ef- 
fects. The Portfolio in Painter/X2 is a li- 
brary for storing floating images. Cartoon 
Cell, a color-filling option for coloring 
areas of closed-shape line art, has also 
been added. Painter/X2 is available for 
the Mac and was expected to be avail- 
able for Windows in June. Price: $149 
(both versions). Fractal Design Corp. 
(Aptos, CA). 
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© Distorting Time 

In Booth #2430, Side Effects Software 
will premiere its Tima (Time Machine) 
program, which lets users manipulate 
time on image sequences. Besides allow- 
ing time distortion, Tima can be used 
with any sequence of images, either 
scanned or computer-generated. Once a 
sequence of images is loaded into Tima, 
the user can compose any number of 
output sequences by adjusting time con- 


trols for any area of the picture. Side Ef- 
fects Software Inc. (Toronto, Ontario). 
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® Raytracing on a PC 


Lazerus will introduce LaserRays II in 
Booth #819. With this professional ray- 
tracing package for IBM-compatible PCs, 


users can create “workstation-quality,” 
photo-realistic, computer-generated im- 
agery on ’386- or 486-class computers. 
No additional hardware add-ons are nec- 
essary. Users can render to disk, VGA, or 
frame buffer. LazerRays II also reads 
popular 3D formats such as AutoCAD. 
Price: $199.95. Lazerus (Oakland, CA). 
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© 3D Digital Artist 
Digital Arts will demonstrate its Digital 
Artist Series 3D software in Booth 


Photocomposition 
with workstation 
performance on a PC. 


Unrivaled speed. Complex darkroom tools. 
Sophisticated drawing and type handling. 


involved in buying computer graphics prod cts a 
Services 

* Computer Graphics World readers pu 

— million of computer graphics prod 


Precision editing tools. Dazzling special effects. All these 
features and more come together in a clean and intuitive 
interface to make HiRes QFX one of the most powerful 
photocomposition programs on any platform. 
Yet HiRes OFX is surprisingly affordable. 
For more information, or for a free demo disk 
and brochure, call us at (713) 529-5868. 


HiRes ©-4FLA 


Ron Scott Inc. 1000 Jackson Blvd. Houston, Tx 77006 
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Photocompostion courtesy of Greg Dawson 
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The First True Autosyne Scan Converter, 


When you need to convert 
your high-resolution 
images to broadcast 
quality video, you need it 
done right the first time, 


without adjustments and 


configuration “guesswork”’. 


Meet “OTTO”, the first 
true Autosync Scan 
Converter from the leaders 
in scan conversion 
technology. 


Folsom 


RESEARCH 


Large Format Plotting. 
Synergy's Colorwriter 420 produces 36" wide 


See us at SIGGRAPH, Booth #1836 
526 East Bidwell Street, Folsom, CA 95630 


Tel: 916.983.1500 
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@ Fax: 916.983.7236 


up to 150" long full color plots in one pass. 


The Colorwriter 420 uses 4 writing heads to produce fast, accurate and 
consistent plots from multiple data formats. It is the ultimate shared 
plotting solution. It acts as an Ethernet node so just one connection to your 
network provides benefits to many users simultaneously. 


Our integrated system uses a RISC-based processorto rasterize GDS-Stream™, 
HP-GL/2™, CalComp™, Versatec™, Postscript™ and other data files 
concurrently-without tying up valuable host workstation time. It is ideal for: 
Integrated Circuit Design, Graphic Arts, GIS Mapping, Mechanical Design, 
Solids Modeling, Presentation Graphics, Seismic and Oil & Gas Exploration. 


If you need superior quality, throughput, and reliability in a high-volume, 
shared network environment, it's the only plotting solution for you. 
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Phone: 408-988-3086 


© 1993 Synergy Computer Graphics, Corporation 


There's a lot more to the ColorWriter story. 
To get it all, call for our brochure. 


1-800-926-0968 
La 


COMPUTER GRAPHICS CORPORATION 
2945 Oakmead Village Court, Santa Clara,CA 95051 


Fax: 408-988-2280 


#1818. Available with Pixar’s Render- 


man renderer, the modeling/rendering 
program features a complete on-line 
help manual as well as full object con- 
trol, available through an intuitive Cam- 
era icon and via “Arty,” the company’s 
animated object icon. A Digital Artist 
Model module offers robust spline and 
patch-based modeling to create 3D 
geometry. The RenderManager composes 
scenes, adds lights, and assigns object at- 
tributes. Animation creates motion for 
all lights, surfaces, models, and the cam- 
era. The product requires an Iris Indigo 
with 8MB of RAM and a 200MB hard 
drive. Price: $2999 (with Digital Arts’ 
renderer); $3995 (with Pixar’s Render- 
man). Digital Arts (Burbank, CA). 
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© Video Editing in 02 
Videomedia will show Oz Version 2.0 
video-editing software for Windows and 
the Mac in Booth #240. Version 2.0 adds 
extensive serial switcher control of de- 
vices such as the Newtek Video Toaster. 
Because it operates as a V-LAN control 
network, Oz can directly control a video 
switcher. Within Oz, the user can set up 
multiple sources to be controlled 
through the switcher, define transition 
wipes and dissolves, specify sources to 
overlay/key on to another source, and 
trigger pre-set effects in the switcher. 
Version 2.0 also provides support for au- 
dio mixers as well as a programmable, 
general-purpose interface trigger. Price: 
$1295. Videomedia Inc. (San Jose, CA). 
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© Animation System 

In Booth #849, Electric Image will exhib- 
it version 1.5 of its Electriclmage Anima- 
tion System. The 3D, Mac-based product 
consists of a suite of five different appli- 
cations: ElectricImage, the animation 
choreography interface; Transporter, the 
model-converter utility; Projector, for 
VTR control, image file conversion, and 
digital compositing; Mr. Font, for con- 
verting PostScript Type 1 fonts into 3D 
models; and Camera, an ultra-fast ren- 
dering engine. Price: $7495. Electric Im- 
age Inc. (Pasadena, CA). 
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© Windows Animation 


AniMedia will introduce a 3D multime- 
dia animation system for Windows in 
Booth #2640. AniMeister provides un- 
limited undo and redo; interactive 3D 
widgets, which offer a natural interface 
to object manipulation; and the ability to 


create almost any curved or flat shape. 
It also offers 3D object painting, proce- 
dural shading, constructive solid geom- 
etry, and inverse kinematics and pro- 
vides for three forms of animation: mor- 
phing, keyframing, and scripting. It 
requires an IBM PC or compatible with 
a 386 or better processor and 4MB of 
RAM. AniMeister is scheduled to ship 
July 15. Price: $199. AniMedia (Somer- 
ville, MA). 
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© Aztek Products 

Aztek will highlight a new high-end 
Digital Photolab imaging system in 
Booth #918. The system includes an in- 
put scanner with custom calibrated im- 
age acquisition; a design station with 
touch-up, photographic manipulation, 
and titling software features; and a film 
recorder for high-resolution output. It 
also includes the company’s Picture 
Pump technology, a shared-network 
film recorder that automatically spools 
and processes PostScript and TIFF data 
at very high speeds. Aztek Inc. (Irvine, 
CA). 
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© TDI Beefs Up 


In Booth #533, Thomson Digital Image 
will demonstrate Version 3.02 of its Ex- 
plore and TDImage software, both of 
which feature new character animation 


capabilities, increased rendering speed, 
and improvements in modeling, image 
editing, and software integration. Char- 
acter animation can be created using in- 
verse and forward kinematics. Other 
tools for helping animators to more easi- 
ly create lifelike motion include interac- 
tive rotational constraints, goals and 
locking pins for establishing relation- 
ships between objects and characters, 
and a local orientation mode, which al- 
lows users to rotate a leg, for example, 
while the foot remains in a set position. 
V3.02 is expected to ship by the end of 
July. TDI (Cary, NC). 
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© Animation Controller 
In Booth #2736, Moonlight Computer 
Products will introduce a software-based 


animation controller for use on PCs and 
Unix workstations. Called SoftVTR, the 
product provides precise control of com- 
mercial and broadcast-quality videotape 
recorders and laser discs. VTR functions, 
including frame capture, jog/shuttle/ 
search to a frame, and recording of com- 
puter-generated images, can be con- 
trolled in either interactive or back- 
ground modes. SoftVTR also performs 
frame-grabbing and rotoscoping. Price: 
$999. Moonlight Computer Products Inc. 
(San Diego). 
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© Abekas Disk Recorder 


In Booth #205, Abekas will demonstrate 
the VideoTools package for A64 and A66 
SCSI and Ethernet applications. De- 
signed for SGI workstations, VideoTools 
includes a GUI and a new SCSI driver. 
Reportedly, a major feature of the graphi- 
cal control panel is the ability to link full 
stereo audio playback from an SGI Indi- 
go to the video playback from the 
A65/A66. The new SCSI-2 driver lets 
users transfer video directly between 
SGI computers and the disk recorder us- 


FROM Science Accessories 


An Established Leader in 3-D Acquisition Technology 
for Over 15 Years. 


ATILE: Digitize any solid object or object in motion, including metal, composites 
and more within a 9-ft. cube. Operates in any natural environment .. . indoor, 
outdoor—in any lighting conditions. No restrictive mechanical arms or linkages. The 


only limit is your imagination. 


Data acquisition rates up to 100 data points (x, y, Z Cartesian coordinates) per 


second with automatic continuous calibration. Formats are user-selectable outputs of 
X, Y, Z Cartesian coordinates to operate with the most popular CAD/CAM packages. 
Versatile and fast . . . incorporating all of the features and utilities you've asked for. 


Out of the box . 


. plug into the host computer . 


. and GO! No 


cumbersome pre-calibrations. No program modification. Simply place the tip of the 
probe on the surface point(s) and actuate the trigger or attach point sources to an 
object in motion and acquire the data. As Simple As X, Y, Z! 


200 Watson Boulevard 
P.O. Box 587, Stratford, CT 06497 
(203) 386-9978 ¢ Fax (203) 381-9270 
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CrotaCeyes 


3D Stereo Viewing 


Now... 
The World Is Not Flat 


3D Stereo Visualization for 
Computer Graphics and Video 


CrystalEyes 


for all computers 
and workstations 


Large-Screen Stereo Projection Available 


For information and to order, call 


1-800-783-2660 


415/459-3020 (fax) 


See us at SIGGRAPH, Booth #1331 
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ing SCSI, at speeds faster than Ethernet. 
VideoTools is priced at $400. Abekas 
Video Systems (Redwood City, CA). 
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© Mac Video Production 


Data Translation will demonstrate Media 
100, an on-line, nonlinear video produc- 
tion system for creating finished video 
programs with high-quality, 60-field 
video output. The hardware/software 
product works with ordinary Macs and 
features video output of 60 fields and 30 
frames per second with four-track, CD- 
quality stereo audio. (Booth # was un- 
available at press time.) Data Translation 
(Marlboro, MA). 
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© Digital Editing 

In Booth #519, Softimage will demon- 
strate Digital Studio, a 2D/3D software 
environment comprising a complete line 
of professional digital editing products 
for video and sound editing, composit- 
ing, titling, painting, image processing, 
and 2D/3D animation. Digital Studio 
products include the SoftImage Creative 
Environment; Liberty 32-bit paint and 
2.5D animation package; On-Line, an on- 
line video-editing system; Sound, for 
sound editing and synchronization; the 
Creative Toonz 2D animation package; 
and Eddie, a compositing, morph, paint, 
and special effects package. Softimage 
Inc. (Montreal, Quebec). 
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© Earth Visions 

In Booth #740, Dynamic Graphics will 
announce EarthVision, a family of soft- 
ware used by earth scientists to better 
understand and communicate complex 
geologic relationships. Users develop 
representational models of surfaces, vol- 
umes, and geologic structures from scat- 
tered data points. The software generates 
representations of the user’s spatial data 
and resultant models, including base 
and contour maps, cross sections, fence 
and block diagrams, perspective views, 
and shaded volume models. Dynamic 
Graphics Inc. (Alameda, CA). 
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© Volume Rendering 


AVS will introduce an interactive vol- 


ume renderer for Windows and NT sys- 
tems in Booth #841. VoxelBox, which 
generates high-quality pictures of 3D 
datasets and supports Video for Win- 
dows, comes with an easy-to-use GUI 
featuring an extensive, on-line help sys- 
tem and user-configurable toolbar; sup- 
port for common data formats; and a 
point-and-click interface for importing 
custom user data. It also includes an in- 
tegrated keyframe animation system for 
producing animations. AVS will also 
show its AVS5 software, which features 
enhanced application development and 
delivery tools, image processing, volume 
rendering, presentation modules, and 
unstructured cell data. Advanced Visual 
Systems (Waltham, MA). 
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© Visual Math 

NAG will showcase in Booth #2240 new 
Sun Sparc versions of its Axiom com- 
puter algebra and visual mathematics 
program. Axiom, which was previously 


an IBM “internal use only” program, of- 
fers its own compiler, which lets users 
extend the system for custom projects, 
and an on-line hypertext user’s guide, 
which can be click-activated to demo 
system features and provide templates 
for users to edit for their own work. Ax- 
iom also provides an on-screen interac- 
tive graphics control panel from which 
users can control aspects of a plot or vi- 
sual rendering of a mathematically de- 
fined object, including color scale, rota- 
tion, zoom, lighting, fill patterns, and 
eye distance. Numerical Algorithms 
Group Inc. (Downers Grove, IL). 
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© Database Modeling 


Software Systems will show its Model- 
Gen software in Booth #2641. Model- 
Gen, an entry-level version of the com- 
pany’s MultiGen database modeling sys- 
tem, supports the Flight database format 
Version 12.0 used by real-time software 
packages such as Gemini Technology 
GVS, Paradigm VisionWorks, and Sili- 
con Graphics Performer. The product is 
available in four configurations ranging 
in price from $14,900 to $23,900. Soft- 
ware Systems (San Jose, CA). 
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The world's most affordable photo-realistic color printer 


... just became more affordable! 


Panasonic &pi-s543 


Unique to the industry, the Panasonic 
EPL-8543 uses Variable Dot Pitch (VDP) 
technology to produce thousands of vivid 
colors at full resolution without dithering. 
VDP gives the EPL-8543 a NEAR-DYE-SUB 
printer output at a fraction of the cost. 
Print glossy, photo-realistic A-size prints 


for less than 85 cents each, or use other 


mediums including coated paper, 


transperancy and iron-on transfers (T-shirts) 


at a very low cost. 


Software printer drivers are available for almost every application. Drivers include SuperPrint for Windows, Dr. Halo, 
Color-Out, Freedom of Press Postscript interpreter, and Truprint, a high speed true-color driver for the PC. 


Call us for our new LOW, LOW price! 


— OPTICAL DISC 
& Video Systems 


CONTACT 
Jim Gros 


13456 Washingto 


n Blvd. Marina del Rey, CA 90292 


Phone (310) 827-1891 Fax (310) 827-3392 


SuperPrint, Windows, Dr. Halo, Color-Out, Freedom of Press, Postscript and Truprint are trademarks of their respective owners. 
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© Kubota’s Keen Eye 

In Booth #1149, Kubota Pacific will 
highlight its Kenai (“keen eye”) work- 
stations based on DEC’s Alpha AXP 
processor and Kubota’s scalable Denali 
graphics subsystem. Reportedly, the 
workstations offer the power to draw 
more than 1 million triangles per sec- 
ond. The Denali graphics subsystem 
connects to the Kenai workstation’s 
100MB-per-second open I/O bus and 
can be configured with up to six trans- 
form engine modules. These modules 
perform all floating-point operations, 
imaging, and geometry processing in 
the graphics subsystem, which makes 
the full computational power of the Al- 
pha processor available for data manip- 
ulation. Kubota Pacific Computer Inc. 
(Santa Clara, CA). 
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© More Sparc Performance 
In Booth #1830, Portable Graphics, in 
conjunction with Evans & Sutherland 
(Salt Lake City), will highlight an en- 
hanced version of the NPGL library for 
the Freedom Series 3D graphics acceler- 
ators for the Sparc/Solaris platform. Re- 


portedly, with NPGL V1.201, 3D visual- 
ization and animation applications origi- 
nally developed for the SGI platform can 
now run on the Sparc/Freedom Series 
platform. NPGL V1.201 enhancements 
for the Freedom Series include full sup- 
port for texture mapping and alpha 
blending. An NPGL Developer’s License 
is priced at $3600. Prices for run-time li- 
censes begin at $900. Portable Graphics 
Inc. (formerly Nth Portable Graphics; 
Austin, TX). 
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© Digital Effects 
In Booth #1749, Alpha Systems will un- 
veil MegaMotion, a full-motion, full- 
screen, multiple windowing and multi- 
ple source video board. The board can 
display both live and digital video with- 
in a single window. Up to four windows 
of different sizes will display at once 
with the same video sources. The board 
also offers a suite of video effects includ- 
ing 3D and video capture. Built-in digital 
genlock offers jitter-free video. Complete 
software control of color is also provid- 
ed. Price: less than $1000. Alpha Sys- 


tems Lab. (Irvine, CA). 
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© 3p Graphics Coprocessor 
Megatek will announce an advanced 3D 
graphics coprocessor that offers im- 
proved interactive vizualization for 
CAD/CAM applications in Booth #923. 
The company claims that new render- 
ing technology enables the coprocessor 
to maintain high performance while ex- 
ecuting advanced features such as pro- 
prietary single-pass, real-time line, and 
polygon anti-aliasing. Other features in- 
clude transparency, texture mapping, 
patterns, and multiple light-source 
shading. Megatek Corp. (San Diego). 
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© Video Frame Buffer 


In Booth #2740, Hyperspeed will intro- 
duce the Model XPF860 video frame 
buffer with single or dual Intel i860 
processors and Inmos/SGS Thompson 
G365 Video Controller. The board con- 
tains 4MB of high-speed VRAM and of- 
fers up to 1280-by-1024 resolution with 
up to 16 bits per pixel, or 1024-by-768 
resolution with up to 24 bits per pixel. 
The XPF860 can operate in a double- 
buffered mode, allowing true animation 
display. By using the G365 Video Con- 
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troller, all standard display parameters 
are fully programmable. Hyperspeed 
Technologies Inc. (San Diego). 
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© Board Pair 


In Booth #805, Truevision will show a 
pair of PC add-in boards, complete with 
software, that bring advanced video sig- 
nal monitoring, testing, and measure- 
ment to the VGA desktop. The Vidi/O 
Analyst board and its companion 
board, the Vidi/O Pattern Generator, are 
ISA add-ins designed to monitor NTSC 
and PAL video signals. The Vidi/O Ana- 
lyst combines the functions of a wave- 
form monitor and vectorscope. The Vi- 
di/O Pattern Generator board provides 
more than 20 video test/patterns. Price: 
$1495 (Vidi/O Analyst); $995 (Vidi/O 
Pattern Generator). Truevision (Indi- 
anapolis). 
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© Document Imaging 


Advanced Technology Center will 
demonstrate its line of Document Imag- 
ing Applications in Booth #1335. For- 
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AR, LA, MS—State/County Boundaries 


Ware is an integrated family of six prod- 
uct modules with a common GUI. These 


modules, designed to maximize cross- 
platform and cross-operating system 
compatibility, include ForReview, 
ForEdit, ForConvert, ForPrint, ForTrans- 
late, and ForScan. Advanced Technology 
Center (Laguna Hills, CA). 
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© Mixed-Mode Graphics 


In Booth #641, Ithaca will introduce 


iE 
3 


sntcume 


Plus Waterbodies 


Hoops I.M. (Intermediate Mode), which 
provides the framework for mixed-mode 
eraphics programming—the combina- 
tion of display-list and immediate-mode 
eraphics. Ithaca says the product allows 
graphics programmers to define their 
own drawing primitives and rendering 
methods as well as generate display 
eraphics directly from application data. 
Ithaca Software (Alameda, CA). 
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© Small Scan Doubler 


In Booth #2041, Inline will introduce the 
IN1240, a near-broadcast-quality digital 
scan doubler and universal decoder that 
fits in the palm of your hand. It converts 
NTSC, PAL, and SECAM to an RsGsBs, 
RGBHYV, RGBS, or RGsB signal with a scan 
rate of 15.75KHz or 31.5KHz. Price: $1495 
(IN1240). Inline Inc. (La Habra, CA). 
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© 3D Datasets 


Viewpoint will highlight its set of 3D 
Datasets and computer modeling ser- 
vices in Booth #725. Viewpoint has a li- 
brary of thousands of ready-made 
datasets available to animators through 
catalogs for use as digital props. The 
company also creates technically accu- 
rate custom models from any source, 
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Plus Primary Roads 


Plus Railroads 


To View The USA Any Other Way, 


You'd Just Be Scratching The Surface. 


For the in-depth surface feature data that is vital in GIS applications, come 2 
to the source for superior digital products, US GeoData. Whether you're creating US Geo Data 
a map, preparing a soil survev or developing a resource management study, U.S. Geological Survey 
US GeoData should be your first choice for accurate and cost efficient data. 1-800-USA-MAPS 


Now available on magnetic tape and CD-ROM. Neston, VA 22092 
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including full-size vehicles and human 
figures, which can be used in film, 
video, and multimedia. Viewpoint Ani- 
mation Engineering (Orem, UT). 
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© Scan Converter 

In Booth #1226, Extron Electronics will 
highlight Emotia and the RGB 120. Emo- 
tia is a VGA- and Macintosh-to-NTSC or 
-PAL scan converter that provides— 
without the use of software—flicker-free 
scan conversion of VGA and Mac PCs 
running 640-by-480 resolution to NTSC 
or PAL. It is designed to fit under a stan- 
dard 13- or 14-inch monitor. Price: 
$1495. The RGB 120 is a wide-band- 
width, 200MHz universal analog comput- 
er-video interface that includes horizon- 
tal and vertical centering, variable level 
control, a peaking switch, and separate 
horizontal and vertical sync outputs. 
Price: $1095. Extron Electronics (Santa 
Fe Springs, CA). 
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© Switching Video 

In Booth #1740, Sierra Video Systems 
will show three products. The Lassen 
Series of wideband analog component 
video switchers includes the Model 
88CW 8-by-8, three-level wideband RGB 
video routing switcher. The Delta Series 


Animation That Knows , 
No Boundaries . 


TDIT ARES YOU THERE, 


THOMSON DIGITAL IMAGE 


SEE TDI V3.02 IN ACTION AT SIGGRAPH BOOTH #533 


TDI HEADQUARTERS TDI AMERICA 

East Coast - Norwalk - CT 
Tel: 203.845.5184 

Fax: 203.849.3035 


Paris, France 
Tel: 33.1.43.87.58.58 
Fax: 33.1.43.87.61.11 


TDI AMERICA 


Tel: 310.649.3358 
Fax: 310.649.2708 


TDI GmbH 
Wiesbaden, Germany 
Tel: 49.61.171.40.69 
Fax: 49.61.170.19.50 


TDI R&D JAPAN 


West Coast-Los Angeles-CA Tokyo, Japan 
Tel: 813.32.88.55.21 
Fax: 813.32.88.55.22 


of RGB-to-YPrPb and YPrPb-to-RGB for- 
mat converters transform workstation 
video from its native RGB format into 
videocassette-compatible signals and 
vice versa, integrating the desktop with 
traditional video equipment. Finally, the 
Model CIK-1 component video down- 
stream keyer will be used to demonstrate 
the integration of traditional video sig- 
nals in the desktop or workstation imag- 
ing environments. Sierra Video Systems 
Inc. (Grass Valley, CA). 
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© Figaro Photorealism 

TGS will demonstrate Figaro+ PRO 
(PhotoRealistic Option) in Booth #1044. 
The company claims this is the first AN- 
SI/ISO PHIGS+ graphics library with the 
advanced rendering capabilities that are 
commonly associated with proprietary 
graphics systems. Some rendering fea- 
tures include texture mapping, ray trac- 
ing and shadows, anti-aliasing, and 
rough surface simulation such as stucco, 
cast metal, and fabric. TGS expects to re- 
lease a version of Figaro+ PRO for Win- 
dows NT sometime this fall. Template 
Graphics Software (San Diego). 

CIRCLE 212 ON INFORMATION CARD 


© Brainwave Analyzer 


Psychic Lab will demonstrate the Inter- 


Trimaran 
(Paris, France) 


Renault/I.N.A. 
(Paris, France) 
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active Brainwave Visual Analyzer (IB- 
VA) system for the Mac in Booth #2341. 
The IBVA is an electroencephalograph 
(EEG) and biofeedback system consisting 
of a headband transmitter and a receiver. 
The brainwave data from the headband 
is transmitted via radio signal or direct 
wire connection to the receiver, which is 
plugged into the serial port of the com- 
puter. The data is then processed into 
digital signals by the IBVA software. The 
software can display the signals in a 3D 
graph or a standard EKG read out and 
can use the signals to communicate with 
other software, computers, or external 
equipment. Psychic Lab Inc. (New York). 
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© Optical Storage 

In Booth #1746, R Squared will display 
its Infinity IFS 10G, 20G, 60G, and 100G 
optical library mass storage systems, 
which are now compatible with Hewlett- 
Packard 9000 Series 700 platforms. Data 
storage capacity ranges from 10.4 giga- 
bytes for the IFS 10G to 93.6 gigabytes 
for the IFS 100G. The company’s IFS- 
700T and IFS-9000T will also be com- 
patible on the HP platform. These offer 
between 1 and 11.7 terabytes of network- 
mountable virtual file storage at a media 
cost of approximately $1 per gigabyte. R 
Squared (Englewood, CO). 
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Vetor Zero 
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(Sao Paulo, Bra 


-Photron introduces 


OSCON® IND/24”™ 
Frame Buffer Board 


SIGGRAPH ‘93 


Come see us at 
Booth No. 1315 


Installed on the Entry Graphics Board using the LG2 
bus, the Oscon IND/24 Frame Buffer Board provides 
full professional video production for the IRIS Indigo 


_ platform. For enhanced video production power, the 


yo Oscon IND/24 features two video inputs for wipes, 
| dissolves, keying and an endless variety of crea- 
tive effects; buffered frame output (2 to 4 frames) and 
frame-by-frame control via the internal V-LAN-T'™ 
for animations, a realtime video canvas facility for 
paint applications, a separate channel for 8-bit alpha 
blending and 4-bit overlays, broadcast-quality gen- 
locked output in full compliance with the EIA RS-170A 
standard, a variety of output signal formats, and 
much, much more. For that extra edge to make your 
video productions stand out from the rest of the pack, 
‘the Oscon IND/24 Frame Buffer Board empowers 
your creativity. 

Driver software comes bundled. 


IRIS Indigo is a trademark of Silicon Graphics, Inc. 
OSCON is a registered trademark of Photron Limited. 
IND/24 is a trademark of Photron Limited. 

V-LAN-T is a trademark of Videomedia, Inc. 


*Specifications subject to change without notice. 


rHolRon 


P.E. PHOTRON 


1324 S.Winchester Blvd. #103 San Jose, CA95128 
Phone (408)370-1364 FAX((408)370-3161 


Manufactured by 


PHOTRON LIMITED TOKYO JAPAN 


Phone (813) 3486-3480 FAX (813) 3486-8760 
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System 7 Guide 

The System 7 Book contains the information needed to get the 
most out of Systems 7 and 7.1. The guide discusses working 
with fonts in 7.1, using the Fonts Folder, upgrades of system 
software elements, Finder enhancements, ColorSync Exten- 
sion, tips on memory management, and more. Ventana Press 
(Chapel Hill, NC), 488 pages, $24.95. 
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Video Games in C++ 

Flights of Fantasy: Programming 3-D Video Games in C++ con- 
tains the information needed to create your own computer- 
based flight simulator games. The book covers the fundamen- 
tals of 3D language and graphics, wireframe modeling and 
polygon-fill graphics, animation bitmaps, polygon clipping for 
creating realistic views, assembly language optimization, and 
more. Also includes a companion disk. Waite Group Press 
(Corte Madera, CA), 556 pages, $34.95. 
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A Guide to Visual Basic 

The Visual Guide to Visual Basic for Windows covers the en- 
tire language in an encyclopedic presentation. The guide dis- 
cusses each of the 350+ commands, techniques, and tools and 
provides information on designing animated controls, making 
Windows programs communicate, creating custom Windows 
applications, and more. Ventana Press (Chapel Hill, NC), 1400 
pages, $29.95. 
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Graphics for Beginners 

Getting Started in Computer Graphics contains the informa- 
tion needed to help designers get the most out of developing 
their illustrations and drawing skills on a computer. The guide 
contains demonstrations which go through the steps of illus- 
trating and drawing projects and discusses texture, color paint 
programs, combining painting and drawing programs, and 
more. Also includes information on photo/image-editing and 
manipulation programs, new products, discussions on work- 
ing with color on the desktop, and more. North Light Books 
(Cincinnati), 160 pages, $27.95. 
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WordPerfect Presentations 

WordPerfect Presentations 2 Made Easy includes information 
on the features of the DOS and Windows versions of WordPer- 
fect Presentations. The book discusses how to use the drawing 
and editing tools to create high-impact fliers, newsletters, busi- 
ness graphics, and more. Also discusses using text and font 
features, adding graphics to WordPerfect documents, and cre- 
ating graphs and charts. Osborne/McGraw-Hill (Berkeley, CA), 
548 pages, $19.95. 
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Science Software Catalog 

SciTech International Inc. (Chicago) announces that its Soft- 
ware for Science Review is available free of charge. The catalog 
contains more than 450 descriptions of software products for 
scientific and technical users. Also features articles of interest 
to users in more than 20 different technical fields. Distributed 
quarterly. 
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A65 AND A66 DIGITAL 
DISK RECORDERS 
With Ethernet and SCSI, the Abekas A65 & A66 
Digital Disk Recorders offer the perfect interface 
for recording computer generated images by acting 
as a video file server on a computer network. Pro- 
vides 27 to 200 seconds of real-time CCIR-601 video 
recording and playback. New SGI VideoTools sup- 
ports superfast SCSI transfers and provides a 
graphical user interface with audio support. 


Abekas 
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DYNANMATION! 


WAVEFRONT’s dynamics package 
used to create special effects and 
Physically based 3D animations. DYNA- 
MATION™ is unique in that the anima- 
tor defines the rules of their world and 
releases objects into it. Particles, 
geometry, and images are then con- 
trolled by this environment, yielding 
spectacular effects and natural motion. 


Available at SIGGRAPH, Booth #113 
wavefront 
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COLOR STATION &36GX- 
HIGH DEFINITION 
COLOR PRINTING 


Up to 800 dpi for fine color detail. 
Ideal for GIS, presentation graphics, 
point of purchase signs, graphic arts. 

For more information call toll-free 


Sunnyvale, CA. 
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SIGGRAPH 
Product 


Spotlight | 


3-D DIGITIZING 
AS SIMPLE AS X, Y, Z! 


FROM Science 

Accessories, 

An Established Leader in 3-D Acquisition 
Technology for Over 15 Years. 


aieVile Digitize any solid object or 

object in motion within a 9-ft. cube. Operates in any 
natural environment ... indoor, outdoor - in any 
lighting conditions. No restrictive mechanical arms 
or linkages. 


Wye Data acquisition rates up to 100 data points 
per second. Outputs are user-selectable to operate 
with the most popular CAD/CAM packages. 


SCIENCE 


ACCESSORIES » LOOK FOR US AT SIGGRAPH 83 


200 Watson Boulevard Nv Booth #2115 
P.O. Box 587, Stratford, CT 0649 
(203) 386-9978 * Fax (203) 381-9270 


CIRCLE 84 ON INFORMATION CARD 


Look for these 
and other 
CGW 
advertisers 
al 
SIGGRAPH ’93 


(Anaheim, CA) 


FOR ALL THE POWER 
OF A POST-PRODUCTION 
ENVIRONMENT IN A 
SOFTWARE-BASED SOLUTION. 


The time has come 


DIGITAL 
STUDIO 


from 


SOFTIMAGE 


SEE US AT SIGGRAPH BOOTH #519 
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Visual Numerics, Inc. provides Visual Data 
Analysis (VDA) software (PV-WAVE CL, GUI 
Builders, GTGRID, Point & Click) and appli- 
cation development tools (mathematical, 
statistical, and graphical libraries for C and 
FORTRAN applications. These products are 
used by scientists, researchers, and engi- 
neers at over 14,000 sites worldwide. 


Val visual Numerics” 


9990 RICHMOND AVE., SUITE 400, 
HOUSTON, TX 77042-4548 


TEL: 713/784-3131; FAX: 713/781-9260 
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FIGARO+ 


PHIGS+ 2D/3D Graphics System 


FIGARO+ 2D/3D Graphics Library 
FlGraph Open Charting Library 
FIGt Object-Oriented Utilities 
FIGARO+ PRO Photo-Realistic Option (NEW!) 


100% portable graphics, all platforms 
Tight X/PEX, GL/OpenGL Integration 
Static, interactive & real-time graphics 
Full resolution hardcopy including PostScript & CGM 


For more information on the FIGARO+ family of 
graphics products, call (800)544-4TGS or email 
info@tgs.com. 


SIGGRAPH ’93 
BOOTH 1043 


TaS 
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FREE TRIAL OFFER 


IBM Visualization Data Explorer 


10.4 GB JUKEBOX 


Our 650 MB optical drive is avail- 
able in a jukebox for nearline ac- 
cess to 10.4 GB. Other models are 
available for 

capacity of up 


The full-function visualization application 
and toolkit designed for users who 
require advanced visual techniques to 
analyze data sets. 


To try the IBM Visualization Data Explorer 
ry P to 94 GB 


on any of the following workstations: 
IBM RISC System/6000° family SIGGRAPH a 16 disk capacity 
Silicon Graphics IRIS Indigo” = 27ms average 


and IRIS Crimson” seek time 
Sun SPARCstation® 2 Series Product 


Hewlett-Packard® 700 Series = 1 MB per second 


@ 
... free for 60 days, call: Spotl ight transfer rate 


(800) 388-9820 = Erasable and 
WORM disks 


=e Look for these and other Call for more 
7 CGW advertisers at information at CONTEMPORARY 
Coie ariiee, Asda ra caies ane phic eh eeocttes SIGGRAPH °93 (804) 873-9000 CYBERNETICS 
trademarks or trademarks of their respective companies. 


(Anaheim, CA) 


SPOTLEG HiT 
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SHOWCASE 


MORE POWER T0 YOU 


Integrix offers single- 
slot, remarkably 
affordable, plug-n-play 
graphics accelerators 
that deliver more speed 
and higher performance 
to get you up to speed. 


Part # Resolution Description 
SGX100 1152 X 900 @ 66/76Hz SunGx 


SGX120 1280 X 1024 @ 67Hz GX+ and SPARCstation 
1152 X 900 @ 66/76Hz LX Compatible 


$GX100 1600 X 1280 @ 76Hz GX+ UltraHigh Resolution 


SGX220 1280 X 1024 @ 67Hz Sun GX+ 
1152 X 900 @ 67/76Hz Double Buffered 


New!: For RenderMana: 

vPLUG-INS FOR SHOWPLACEW 
VG Looxs™ VG SHADERS™ 
VALIS TooLKit PLus™ 
PRiMERIB™ & PickKTURE™ 
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For more information, contact: 


ao Jason Lo 
1200 Lawrence Dr. #150 
e % Newbury Park, CA 9132( 
integrix en os fo CA 91320 
etc: Tel: 805-375-1055; Fax: 805-375-2799 


Call(510) 936-4124 FAX: (510) 236-0388 CIRCLE 106 ON INFORMATION CARD 
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/ American 


center for 


& Animation 


VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


SHOWCASE 


Why is one school setting 
a world standard for 
Computer Animation 


Training? 

You'll find the latest SGI gear, 
SoftImage, Betacam and all of the 
realnames in animation here plus 
students from around the world in 
ourtwo locations—Minneapolis & 


Bega 800 800-2835 
school of Fax 612. 721-6642 


Communication arts 


2526 27th Avenue South 
Minneapolis, MN 55406 


Featuring 


products, 


employment opportunities 
services, systems 
& software. 
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ACURIS 3D CLIPMODELS™ 


PXcale lM cao Render & Animate ! 
Libraries of detailed 3D models $295 


|. Interior - Furniture & Multimedia. 

2. Exterior - Trees & Furniture. 

3. Geographic - Globe & Earth, USA, Japan. 

4 Human Forms - Man, Woman, Skeleton. 

5, Human Faces - Man & Child with expressions. 


For PC, SGI & Macintosh systems in: 
¢ Autodesk DXF & 3DStudio * Topas ¢ RIB 
¢Wavefront OB] # MacroModel # Others... 


415 329 1920 


125 University Av. St. 125, 
Palo Alto, CA, 94301 


A Fax: (415) 329 1928 


Re os 


Tr 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

call or write: 

Vancouver Film School 


400 - 1168 Hamilton St. 
Vancouver. B.C. 


See us at SIGGRAPH Booth 1712 & a CUTTS 


Canada V6B 2S2 
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su nS) 
STOP JUSTIFYING 


YOUR CAD/CAM AND CAE 
PURCHASES 
Make CAD/CAM and CAE technology 
strategic weapons in your company’s 


drive for success. The CAD/CAM 
Strategic Planning Guide shows you 
how to dramatically lower 
Highest Quality Output Services For manu faghlaig. cone aR onon 
time-to-market, improve quality and 


Alias, Silicon Graphics, GIG make your products more attractive to 


customers. When you deliver major 


Evans & Sutherland, Intergraph, benefits like these, your days of 


justifying CAD/CAM and CAE 


h ‘ urchases will be over forever. Orde 
Wavefront, Softimage, and Scitex Sake CADEA 


4 Strategic Planning Guide 
today for just $75 from: 


ad afadvance CAD/CAM Publishing, Inc. 


reproductions corporation 841 Turquoise Street, #E 
San Diego, Califomia 92109-1159 
100 FLAGSHIP DRIVE * NORTH ANDOVER, MA 01845 « TEL: (508) 685-2911 + FAX: (508) 685-1771 Call: (619) 488-0533 FAX: (619) 488-6052 
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Omnicomp Graphics Corpo- 
ration, a leader in high-resolution 
graphics and multimedia products, 
Is currently expanding its hardware 
and software engineering staff. 
Located in Houston, Texas, Omni- 
comp has been developing OEM 
graphics cards since 1983. 


HARDWARE ENGINEER 


Required Experience: 
Design of high-speed ECL, TTL, and 
CMOS logic; successful FPGA imple- 
mentation; raster scan display technol- 
OGY. 


Preferred Experience: 
MAC ICSIaS hardware nae al for 
PC, including audio and live video with 
JPEG hig: anit Jecompression. 


SOFTWARE ENGINEERS 


Experience in one or more of 
the following: 
MS-Windows, Windows-NT DRV, DLL, 
OLE, VFW; Motions JPEG, MPEG dri- 
vers; UNIX Driver (DMA, interrupt, mem- 
ory mapped) develooment; X-Windows 

server porting. 


EXCELLENT BENEFITS AND SALARY 
COMMENSURATE WITH EXPERIENCE. 


MODERN FACILITIES ON WEST SIDE 
OF CITY. 


SEND FAX OR RESUME IN CONFIDENCE TO: 
Anthony G. Mastraff, President 


OMNICOMP GRAPHICS 


CORPORATION 
1734 Sam Houston Parkway N. 
Houston, TX 77043 


Fax: 713/827-7540 
EOE M/F 


Principals only 
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Tel: (604) 925-4300 Fax: (604) 922-6560 
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SHOWCASE 


COMPUTER 
GRAPHICS 
WORLD 


Reprints 


Call Becky Biggar 
at (508) 392-2157 
to order yours, today! 


$295 


plus shipping 
30 day guarantee 
PAL version $395 


(800) 854-4496 - 


Digimation 
315 St. Anthony Street Luling, LA 70070 
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3D Digital Model Making 


Using the latest 3D digitizing modeling 
systems, Absolute can accurately digitize 
real world objects quickly and inexpensively. 
Our customized 3D objects can be down- 
loaded in varying degrees of resolution to a 
wide variety of formats for use in rendering, 
animation, mapping and CAD. We also offer 
a good selection of existing 3D objects from 
our expanding library. 


LEARN 3D STUDIO 


VES 20 ons DESIGNERS’ 
3D OBJECTS SERIES 


Multiple volumes of 
SewMe high-resolution 3D 
geometry for all profes- 
sional applications. 
: Each volume contains 
Famine Cozens of objects with 
ready-to-render 
attributes and texture 


Volumes range from 


$79.95 to $129.95 | 


Now Available: 
Vol. 1 Bed & Bath Avaitable tar 
Vol. 2 My Neighborhood - 3p Studio 
Vol. 3 Street Life - LightWave 3D 
Vol. 4 Kitchen & Dining ~ !magine PC 
Vol.5 Living Spaces =~ [Maine Amiga 


305-667-5005 


7116 SW 47 Street Miami, FL 33155 
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_ The definitive video 
training course for 
3D Studio. Five 
one-hour tapes that 
3D Artist magazine 
calls "almost 
flawless in 
organization, 
presentation, and 

video quality." 


WW O 


(504) 785-3969 


Cost Effective Targat+ 
Imaging Software 


Visual Directory: View and display 
Targa images via thumbnail images. 


$49.95 


Easy View Imaging Software: Menu 
driven frame grab, Targa image 
display, save, and delete. Hands 
free operation with optional foot 
switch. Retrieve and display images 
via filename or visual directory of 
thumbnail images. $295.00 


Cimarron Computer Engineering 
1416 Caballero Drive, SE 
Albuquerque, NM 87123 


(505) 275-7445 


Demo Disks Available 
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COMPUTER 
GRAPHICS 
WORLD 


GRAPHICS 
SHOWCASE 


is the ideal, low-cost solution 
for generating high-quality 
Sales leads from over 200,000 
industry professionals. 


Use Graphics Showcase to: 


introduce a new product 
test a market 

promote a bulletin 
special reports 

sell a video 


announce employment 
opportunities 


Please send camera-ready 
logo or black-and-white photo 
(3 xO O15 x7) 

and 60 words of copy. 

We'll do the rest. 


For rates and information, 
contact: 


shirley Athorn 

Computer Graphics World 
One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886-9940 


Tel: (508)392-2183 
Fax: (508) 692-8391 
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The world's leading 
3-D digitizing and” 


modeling system. 


Easy fo U. 
\ jj — 
i 


i a AN 
A IMAGING. ‘ 
IMAGING, INC 


PC MORPHING 
ANINATION 
PHOTOREALISWNI 


Winlmages: morph — $199.95 
Full motion morphing, alpha, transparency and velocity 
controls and unlimited resolution that rivals workstation 
class computers. 

Caliagri Broadcast — CALL 
A very high level modeling and animation program for the PC 
utilizing true perspective modeling, free form deformation 
and spline based animation. 

SoftVTR — $895.00 
One of the most powerful animation controllers on the market. 
Supports PC, Sun, SGI, D1, Optical, Betacam, S-VHS and HI-8. 


Macromodel for Windows 
Spline Based modeling, real-time rendering, DXF and RIB 
output. Includes complete Renderman for Windows for 
photorealistic output. 


Primera Dye Sublimation Printer — Under $1700.00 
Rencom is your leading source for your graphic needs 
offering more than 300 professional products. 

For pricing and product information call 


813-854-5776 


= Rencom 
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ORDER YOUR 
Computer Graphics 
World BUYERS 


GUIDE NOW!!! 
100% updated for 
this edition 
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AUTOCAD CADKEY 
MASTERCAM PADS 2000 MAXROUTE 
MICROSTATION SMARTCAM AND MORE 


"Special Unlock HI-RES QFX for $125 


cc 


PROTECT YOUR 
0— INVESTMENT x-—0 


Who will provide +4 for your 
rogram with AT&T/GSL out of 
usiness? What will you do when 


your lock is lost, stolen or damaged 


and can't be replaced? 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR RTX AND MORE 


CAD SAFEKEYS TOO 
TANGO PCB 


As low $300 plus S&H 


‘NEW* THE PC-KEY 
IF YOUR PROGRAM USES A LOCK BY 
RAINBOW TECHNOLOGIES INC. TRY 
THE PC-KEY- A PROGRAMABLE 8-BIT 
BOARD THAT REPLACES YOUR LOCK 
ELECTRONICALLY! 
(609) 390-2799 Fee 

ia (609) 300-3750 FAX “Re 


IMAGINE THAT 


1 EVERGREEN DR, SEAVILLE, NJ 06230 
Products are for licensed users only 


Trademarks are the property of respective owners 
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Jurassic Park’s dinosaurs. For many, they would be 
impossible. For the wizards at Industrial Light & 
Magic, they were just another breakthrough. 


Bese 


ae 


“The creation of our Jurassic Park dinosaurs required ILM 
to extend the previous boundaries of modeling and anima- 
tion complexity. Fortunately, we continue to use Alias as 
our primary modeling tool—it’s the most advanced commer- 
cial technology for this type of work” 

Tom Williams, Executive in Charge of Digital Technology, ILM 


Alias PowerAnimator™ - the first choice for content cre- 
ation in the digital 90s. Quickly model organic shapes. 
Easily choreograph characters with IK and PowerCluster™ 
deformations. Speed production with integrated motion 
capture. Create optical effects like lens flare with Digital 
OptiFX™. Render at blinding speed with our newly-opti- 
mized renderer. Use Open Digital Studio™ to create proce- 
dural effects and use industry standards such as Avid OMF™ 
and Pimar RiBb™. 


Alias software is found in the world’s leading production envi- 
ronments including ILM, Walt Disney Pictures, Pixar, Time- 
Warner Interactive Group, Sierra On-Line, and Metrolight 
Studios, where its innovation and reliability are proven in pro- 
duction every day. 


Alias Pixar 

110 Richmond Street East toor West Cutting Blvd. 
Toronto, Canada M5C IPI Richmond, CA 94804 
(416) 362-9181 (510) 236-4000 

fax (416) 362-0630 fax (510) 236-0388 
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Alias is a registered trademark and Alias Animator, Alias PowerAnimator, Open Digital Studio, Digital OptiFX, and 
PowerClusters, are trademarks of Alias Research Inc. Pixar and RenderMan are registered trademarks of Pixar Inc. 
All other brand and product names are trademarks or registered trademarks of their respective companies. 


“What can I say? RenderMan™ 
is the finest rendering soft- 
ware available for feature film 
effects...period. We've used it for 
years, and when we started work on 
Jurassic Park there wasn’t even a question 
about using anything else.” — Tom Williams, 
Executive in Charge of Digital Technology, ILM 


Pixar's RenderMan is a pivotal element in the digital 
revolution which is rocking Hollywood. RenderMan is a 
powerful rendering tool for creating realistic computer syn- 
thesized images. Its shading language and motion blur capabili- 
ties make it possible to create amazingly realistic special effects. 


RenderMan was used to create the surface appearances in 
award winning films such as The Abyss, Terminator 2, Death 
Becomes Her and Beauty and the Beast. 


In 1993, The Academy of Motion Picture Arts and Sciences 

honored the developers of RenderMan with a Scientific and 
Engineering Award for their contribution to the motion pic- 
ture industry. 
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All images courtesy of © 1993 ILM / Universal 
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"See us bth at SIGGRAPH 
- Alias Booth #123. 


Alias 


Pixar Booth #105 


The Industry's first interactive 
Dynamics product 


Animators can 
define the 
rules of their 
world 


Particles, 
geometry, and 
Images are fe- 
leased Into this 
world to yield spe- 
Cial effects and phys- 
Ically based anima- 


tions 


Ai library of Clip F/X are in- 
cluded. Some examples 

are: Pyrokinetics (fire, 

smoke, explosions, fireworks), plants 
natural phenomenon, bouncing objects, 
cloth modeling, 3D image processing and 


3D morphing 


Wavefront's 3D character animation 


package 


True 3D inverse kinematics 
Simplifies the ‘kinematic 


process by utilizing its Digi- 


tal Doll™ technique 


The 


3D skeletal bones of 
any shape or volume can be used 


Hinge, universal, and ball & sock- 


Smart Skin™ 
process empowers 
animators with the 
ability to teach 
the skin how 
to behave 


DEEP INSIDE A WAVEFRONT LAB CODEY SHORES SITS JACKED INTO 
HIS WORKSTATION--AS ANXIOUS ANIMATORS EVERYWHERE AWAIT! 


HE'S DETERMINED TO FINISH... 
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BRING OBJECTS TO LIFE, ARE ALMOST READY TO FACE THEIR ARCH 
ENEMIES! JUST A FEW MORE LINES OF CODE... 


ee Pac 


FOR MORE INFORMATION, CALL 1-GOO- 
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5D45-WAVE! AND COME SEE US AT SIGGRAPH! BOOTH #113 


WAVEFRONT ¢ 530 EAST MONTECITO STREET © SANTA BARBARA, CA 93103 ¢ TEL: 805-962-8117 / FAX: 805-963-0410 
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